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“T’ve discovered a new district”... 


has been the exclamation of some delighted English tourist on The excellent six-day tour of the “Tarn Gorges” from Roca- 
his return from a tour in the Gorges-of-the-Tarn District of | madour has served him excellently by showing him the old Towns, 
Central France. Churches, Castles, the beauties of the Gorges and Grottoes of 


Padirac and Aven Armand. 


He has been captured by the delightful picturesque scenery; He may have also visited the infinitely old part of the district : 
the unspoilt natural characteristics of its towns and inhabitants; Les Eyzies and its famous caves with their wonderful rock 
delighted by its hotels, cooking and wine. paintings and relic of our pre-historic ancestors. 


FURTHER INFORMATION AND LITERATURE FROM : 
THE PARIS-ORLEANS & MIDI RAILWAY OF FRANCE, VICTORIA STATION, LONDON, S.W.1 
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Have you read... 


EXCAVATING THE CITY OF CYMBELINE. By Christopher Hawkes. 
EGG SHELLS SIXTY MILLION YEARS OLD. By Glenn L. Jepsen. 


MUSIC: A TRIUMPH OF AFRICAN ART. By W. Hichens. 


in the June number of 


Discovery ? 
or 


Also... 


THE TOMBS OF THE SACRED BULLS. By O. H. Myers. 
BALLOONS AS AN AID TO SCIENCE. By F. J. W. Whipple. 


A NEW MONUMENTAL WORK ON BIOLOGY. By Julian S. Huxley. 


in the July number ? 


Obtainable from all booksellers. 


There is still a limited stock of the June and July numbers, and these will be 


sent free of charge to readers whose subscriptions are received before 31st August. 
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Notes of the Month. 


THE increasing application of scientific research to 
industry was well illustrated at the recent exhibition 
of chemical plant at the Central Hall, Westminster. 
The exhibition was a prominent feature of the 
celebrations held to commemorate the jubilee of the 
Society of Chemical Industry. Chemical plant in its 
widest sense is a very comprehensive term, since there 
is hardly any branch of industry in which chemical 
processes are not employed. Although considerations 
of space necessarily restricted the exhibition to 
chemical apparatus in the more specialized sense 
of the term, there was ample evidence of the growing 
part which chemical research is taking in the 
development of modern industry. Some of the 
exhibits were shown in operation, and a fascinating 
feature of the exhibition was the illustration of many 
chemical processes by means of cinematograph films. 
Much interest was shown in the exhibit of silica gel, 
the absorbent substance possessing an infinite number 
of minute pores, a cubic inch of which is thought to 
have an internal area of more than an acre. 
* * * * * 

A further stage—it is perhaps optimistic to say the 
final stage—has been reached in the comedy of the 
alleged discoveries at Glozel, of which Professor 
Gordon Childe gave an account in Discovery for July, 
1930. The Public Prosecutor of Cusset has reported 
against the prosecution of M. Emile Fradin on the 
ground that there is no proof that he placed the 
inscribed tablets and other alleged antiquities in 


_ 





the ground on his farm; as he had not profited, a 
charge of fraud would not lie. It remains to be seen 
how this will affect the various actions for libel in 
connexion with l’affaire Glozel which have _ been 
threatened or are impending. The archaeological 
interest in what was really a very clumsy piece of work 
evaporated with the report of the international 
commission in 1927 ; but afterwards the psychological 
interest increased rather than diminished. It is to be 
feared that several reputations have suffered severely. 
It has been interesting to note how a theory, even 
if it has only certain elements of plausibility which 
do not come anywhere near probability, may colour 
the judgment in dealing with such a hotch-potch as 
that produced at Glozel. An archaeologist in these 
days requires a wide training ; but if he is to enter 
the field of controversy, it does seem desirable that 
his training should include something of the essentials 
of logic and a knowledge of the nature of evidence. 

* * * * * 

The Rector of the famous City 

S. Dunstan’s-in-the-West recently discovered that a 
number of the old parish registers badly needed 
repair; they were entrusted to the experts at the 
Record Office, and Sir Ernest Benn offered to bear the 
cost of the work. An opportunity for the public 
inspection of these fascinating old volumes was given 
on 22nd July, when Sir Ernest and the Rector 
entertained a number of interested visitors to tea 
at the offices of Discovery. The registers date from 
1558, the year of Queen Elizabeth’s accession, but 
the earliest records take us back to 1237. Between 
this date and the death of S. Dunstan in 998 the 
mediaeval church was built, possibly towards the end 
of the eleventh century when the cult of S. Dunstan 
revived after the death of Lanfranc. Entries in the 
registers show association with many crafts flourishing 
in the neighbourhood, with the learned professions, 
the fine arts, the Navy and Army, finance and the 
Church. The churchyard, and particularly the shops 
under the dial of the old clock, now removed to 
S. Dunstan’s blind institution at Regent’s Park, were 
the favourite haunts of many seventeenth century 


church’ of 
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booksellers whose names are perpetuated in the inquiry. It is appropriate that the new building 
registers. Samuel Pepys, who left few places of should adjoin the grounds of Down House, the home of 


interest in London unvisited, is not mentioned, but 
he states in the “ Diary ” that on 18th August, 1667, 
during a sermon in the church, he amused himself 
by taking the hands of two pretty girls. The amuse- 
ment apparently was not communicated, for one of 
the ladies drew a pin in self defence ! 

* * * * * 

An expedition to the Persian Gulf is being organized 
in London for the purpose of making films of deep sea 
life, and of fishing for pearls. The two main objects 
are to be achieved by the use of a recently perfected 
diving suit which, it is claimed, enables the diver to 
reach a depth of twelve hundred feet and to stay 
The suit is 
normal 


under water for as long as he wishes. 


made of metal and carries a supply of 


atmosphere in two caskets, one containing compressed 
other the 
carbonic acid and nitrogen gas exhaled by the diver. 


oxygen and the chemicals which absorb 
A cinematograph camera, capable of being operated 
under water, will be used to take pictures of deep sea 
fish, animal life and vegetation. As it is expected 
that the diver will be able to reach a greater depth 
than that attained by the 


be possible to gather oysters from virgin ground and 


‘skin divers,’ it should 
thus to obtain finer pearls than those which grow in 
more shallow waters. The steamship ‘“ Ophir”’ is 
now being equipped on the Clyde in preparation for 
the dual work of the expedition. 

* * * * * 

The one remaining link required for the proper 
development of surgery in this country was forged, 
in the words of Lord Moynihan, when the foundation 
stone of the Buxton Browne Surgical Research Farm 
was laid at Downe. Side by side with the lessons 
learned in the operating theatre, valuable contributions 
have been made to the knowledge of disease from 
experiments made upon animals, always, of course, 
with the care and the strict observance of the Home 
Office regulations. Increasing attention has been paid 
in recent years to the detection of disease in its early 
stages, and much of the success which has attended 
efforts to investigate previously inaccessible organs 
of the body has been due to research on animals. 
It has long been recognized, as Lord Moynihan pointed 
out, that further advance in surgery largely depends 
on the correlation of results from the chief sources 
of inquiry—clinical work carried out in the hospitals, 
pathological animal _ studies. 
Advance along the first two lines has been notable 


investigations, and 


in recent years, and the establishment of the new 
farm at Downe will do much for the third line of 


Darwin, which was presented to the British Association 
by the benefactor who has founded the research farm. 
* * * * * 

By attracting visitors from all parts of the world, the 
Colonial Exhibition in Paris has afforded an excellent 
opportunity for the discussion of various questions, 
scientific and otherwise, affecting tropical and 
sub-tropical countries. Two congresses of special 
interest to British scientists will be held in the autumn. 
The first will take place from 2oth to 27th September 
at the invitation of the Institut International 
d’Anthropologie ; it will be the fifth general meeting 
of that body and the fifteenth international congress 
of prehistoric anthropology and archaeology. Apart 
from a number of questions affecting the French 
colonies, special attention will be devoted to extra- 
European archaeology, and reports will be presented 
by a number of the distinguished Frenchmen who 
have added to our knowledge of this important subject 
in North Africa the Far East. The 
congress will take place from 15th to 19th October 


and second 
in conjunction with the meeting of the committee 
of the International Institute of African Languages 
and Cultures in Paris. The congress will deal with a 
number of important questions in African anthropology 
A special feature of the programme 
is a lecture on African 
17th October which will be illustrated by native 


and linguistics. 


dances and music. on 


performers. Valuable results may be expected from 


the comparison which will then be possible between 


conditions and methods in the French and British 
dependencies in Africa. 
* * * * * 


Sir Frederic Kenyon’s retirement from the director- 
ship of the British Museum has been fittingly marked 
by the presentation to the trustees of a bust of the 
late director, a replica of which was given to Lady 
Kenyon. Sir Frederic, who is a trustee of Discovery, 
has served the Museum for forty-two years and has 
been director since 1g10. His hereditary connexion, 
however, extends for a much longer period, for the 
late director’s family has been intimately associated 
with the British Museum for over a century. There 
can be no better tribute to Sir Frederic’s long years of 
service than that paid by the Archbishop of Canterbury 
who presided at the presentation. The late director, 
he said, combined in a singular degree the supervision 
of learning with the powers of administering a great 
institution, and many would remember the courtesy, 
consideration and firmness with which he had fulfilled 


his responsibilities. 
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Treasures of Byzantine Art. 
By Stanley Casson, M.A. 


In the heyday of Byzantium every domestic article was a work of art and every church adornment 


a masterpiece. 


After generations of neglect, the exhibition in Parts ts the first attempt to present the collected 


treasures of Byzantine art, and there are few who will now deny it a place among the great periods. 


Curious though it may seem there has never before 
been held an exhibition of Byzantine art. In 1905 
there was a small exhibition near Rome of Italian 
Byzantine treasures, but it cannot bear comparison 
with that now being held in Paris. For the first time 
the accumulated Byzantine treasures from all corners 
of Europe and America are on show, and for purposes 
of comparative study the exhibition is of immense 
importance. 

Long ago Constantinople was stripped of most of 
its art treasures. Beyond its mosaics and architectural 
gems, a stray reliquary in the Sultan’s treasury, and 
a small but fine group of marble sculptures now in 
the Ottoman Museum, the city 
long ago cleared of its 
pictures, its jewels, its vessels 
of gold, silver and bronze, and 


Was 


its chalices of onyx and crystal. 
To-day some of them may be 
seen in the treasury of St. Mark, 
in the cathedrals and churches 
of the Latin empires of Europe 
and in some of the churches of 
Germany, Austria and Hungary. 
Here they were deposited long 
ago as a tithe of the booty of the 
sack of Constantinople in 1204 
by the crusaders of the Fourth 


Crusade. To-day, largely as 
loot, some of these treasures 


reappear in the Pavillon de 
Marsan in the Louvre, relics of a 
millenium of art. 

The 
exhibition—for it is 
quarter the size of the Persian 
Exhibition in London — is 


smallness o f the 
about a 


testimony to the tremendous 
destruction by envious Christian 
and fanatical Moslem of all the 
finest that Byzantium produced. 
Perhaps also the great wealth of 


the famous city was its main 





ST. DEMETRIUS. 


A small steatite relief of the tenth century. 


undoing : for so rich had Constantinople become in 
the tenth and eleventh century that almost every 
family possessed its silver plate and, in the words of 
Geoffrey de Villhardouin, historian of the looters, as 
he described the Great Palace, ‘“ Words cannot describe 
the treasures in the palace, for they were exquisite 
beyond measure.’’ The bulk of what was found 
was melted down, and for that reason Byzantine 
silver and goldwork of this period is rarer than the 
silver and gold of any other period. But the 
bulk of what survives may _ be glittering 
in this exhibition in Paris. It owes its survival 
simply to having been dedicated to the Church. 

Among the groups of dedica- 
tions of gifts so preserved must 
impressive the 
Denis. Next in 
importance are the marvellous 
Byzantine silks of the Cathedral 
From Esthergom in 


seen 


rank as most 


treasure of St. 


of Sens. 
Hungary comes also a superb 
clotsonné reliquary. Other objects 
have survived by being preserved 
as gifts in royal treasuries. Irom 
time to time Byzantine emperors 
sent gifts of jewels, reliquaries or 
books to European potentates. 
Sometimes they were passed on 
to monasteries where they have 
been faithfully preserved. 

A comparative study of the 
objects exhibited teaches much. 
The exhibition is richest, perhaps, 
in fabrics. The 
Coptic linens and wools, vivid 
and striking, but provincial and 
The 


impetus to the manufacture of 


earliest are 


in some ways crude. 
silk seems to have come mainly 
from Persia after the capture of 
Heraclius in_ the 
Sassanian 


Ispahan by 
seventh century. 
designs affected Byzantine 
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city. The series of silks 
from Sens Cathedral is a 
revelation of harmonious 


beasts. 
Painting is well but 
not lavishly represented. 


here illust 
is rendere: 
the figure 


colouring and _ finely This is largely because at most a 
balanced design. Nor Byzantine panel paint- masterpie 
did the artists run loose ings of a date before | asimall 
among the colour 1453 hardly exist. The | harmonio 
schemes. Certain colours Turkish capture disposed blues an 
are always favourites. of all that had been left Byzantin1 
Dark plum-red_ and by the Latins. Only a rich blues 
tomato-red, rich dark few survive in outlying | colours. 

blues, orange, rose and places like the fourteentl 


turquoise are the colours 
most used. One of the 





monasteries of Athos or 
in Russia, and these are 


date to w 
belong, B 


earliest silks here, from not in the exhibition. had no 
the Cluny Museum, is of Popular views on affection 
the sixth century, and Byzantine painting are that vivi 
has a typically Byzantine often largely based on a had they 
lozenge pattern in dull knowledge acquired of tall slenc 
rose on a cream _ back- the decadent andj sweeping 

ground. But there is provincial works of the | curves. 
er eae fragment SILK SHROUD FROM THE CATHEDRAL OF SENS. periods after the fall of | atin its 
which IS perhaps a One of the most interesting patterns shows a strange figure, holding in each Constantinople, Or else was for 
century earlier, entirely hand a lion by the throat and standing upon the bodies of two prostrate lions. on frescoes of the templati 
of gold thread, and fourteenth century which which th 
found, curiously enough, on the site of a late Roman cannot be looked on as wholly Byzantine in feeling. daily lif 
town in Yugoslavia. Byzantine painting and mosaic-work of the finest | and ref 
One of the most complicated and at the same time period—the tenth and eleventh centuries—is perhaps | desire of 
most interesting patterns is that on a ninth or tenth the rarest thing in the world. Our Lady of Vladimir Silver- 
century silk which shows, repeated in an oval frame, in Russia and the mosaics of Daphne near Athens, medium 
a strange figure, perhaps Hercules, holding a lion are almost all that we have that represents the best Byzanti 
by the throat in each hand and standing upon the of this great age. But their counterparts in smaller excelled. 
bodies of two other prostrate lions. The garment of works of art can be seen in the Exhibition in ivory that = st 
the Hercules is Byzantine and is almost identical and silver gilt. And there is one outstanding panel- portable 

with the equipment of a St. Demetrius, seen on a_ picture of large size of the twelfth century which chased 
small steatite relief of the tenth century. But the shows the Crucifixion. I know of no other painting in enamel. 
lions are Sassanian in character. Those who believe Christian art which can rival it for austerity and — 
that heraldry took its start from the designs and_ simplicity, the only two characteristics which can be exquisite 
patterns of Byzantine art will find ample confirmation rightly said to be appropriate to such a scene. For also wa 
for their belief both in this silk and in many other Byzantine art of the High Period has a solemnity and aspect ¢ 
strange heraldic designs. The Byzantine weaver had_ stern vigour which is never equalled in the periods that ae 

a passion for curious beasts. In the exhibition there’ of decline. period 
are griffins, stags, single-headed eagles of the tenth These qualities soon pass and, under western woos 
-exhibiti 


century type, and double-headed eagles of later types. 
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descriptive. Still, even so, Byzantine genius saves it 
from sentimentality or pathos, as, for instance, in the 
three lovely portable icons in miniature mosaic here 
exhibited. Of the three mosaic-icons one comes from 
the Stocklet Collection in Brussels and two from the 
Cathedral at Florence. All alike are probably loot 
from the East. These portable icons were common 
in the fourteenth century and the best of them were 
perhaps from the Imperial Palace. Such is the icon 
here illustrated. It shows six scenes each of which 
is rendered in mosaic, with the features and hands of 
the figures added in paint. The cubes of mosaic are 
at most a millimetre square so that each picture is a 
masterpiece of superb craftsmanship. The colours, 
as in all Byzantine painting and mosaic, are quiet and 
harmonious ; there are none of the bright pinks and 
blues and oranges that are /seen in the Italian 
Byzantinizing masters. Several shades of brown, dark 
rich blues, dark greens and gold are the predominant 
colours. Even in the 
fourteenth century, the 
date to which these icons 
belong, Byzantine artists 
had not lost their 
affection for warm rather 
that vivid tones. Nor 
had they lost their love of 
tall slender figures and 
sweeping transverse 
curves. For Byzantine 
art in its innermost heart 
was formal and _ con- 
templative, a crucible in 
which the impressions of 
daily life were smelted 
and reformed to. the 
‘desire of an artist. 
Silver-gilt was another 
medium in which the 
Byzantine metal-worker 
excelled. The frame 
that surrounds this 
portable icon is of finely 
chased  silver-gilt and 
enamel. But there are 
many examples of this 
exquisite art. Clotsonné 
also was a_ specialized 
aspect of Byzantine art 
that no other nation or 
period has_ produced, 
except Japan. In the 
exhibition there is one 





MINIATURE MOSAIC ICON FROM FLORENCE. 


The icon shows six scenes, each of which is rendered in mosaic. 
at most a millimetre square, so each picture is a masterpiece of craftsmanship. 


astonishing example of ingenuity combined with 
beauty. It is an onyx plate with, inset in its centre, 
a plaque of gold clotsonné no larger than a two-shilling 
piece. Qn this gold centre-piece is shown the Last 
Supper, with all the figures of that scene done in 
enamels of different colours, outlined by gold clotsons. 

Many who have only seen the smaller works of 
Byzantine art think that Byzantium was devoted to 
crafts rather than arts. Actually the distinction 
cannot be made. The artist of a statue might equally 
well have turned his hand to the cutting of a gem. 
Byzantines were in this respect like their Hellenic 
ancestors. The large works of art are naturally not 
well represented in the exhibition. But there are two 
statues in porphyry of cloaked emperors that are as 
fine as sculpture can be. And there are several busts 
of superb workmanship as well as some of the better 
known Byzantine reliefs. Byzantine art had its 
grandeur as well as its glitter. In the High Period 
of Byzantium every 
article of daily use was 
a work of art and every 
adornment of a church 
was a masterpiece. But 
the difference between 
Byzantines and ancient 
Greeks was that there 
had come by the sixth 
century A.D. into the West 
a certain oriental love of 
colour and of material 
that was not so marked 
in the ancient West at 
anv period. 


Lapis lazuli, strange 
orange and __ purple 
marbles, crystals and 


amethyst and malachite 
attracted the Byzantine 
With them he 
weaved fantasies 1n 
colour more harmonious 
than those of the Crient, 
the coloured 
the world 
patterns 

Such 
marble-covered 


Carver. 


using all 
marbles _ of 
and devising 

wholly his own. 
are the 
walls of St. Sophia, now 
faded and cracked. Such 
were the walls of every 
Byzantine palace and 
(Concluded on page 269.) 


The cubes are 
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The Mystery of the Tomb of St. Paul. 
By the Rt. Rev. Mgr. A. S. Barnes, M.A. 
All the world knows that the body of St. Paul lies at Rome under the High Altar of the great Basilica, but 


The author examines the scanty evidence which exists ‘and offers a new solution of the mystery involi ed. 


| the exact valahlen borne by the tomb to the altar above is a question about which there 1s little accurate knowledge. 
| 





THE tombs of Christian martyrs from very early times 
until the twelfth century or later are almost invariably 
constructed upon a single plan. The altar is always 
the coffin which contained 
it being rarely moved from its original place, but the 
church and altar being brought to it regardless of the 
expense or labour involved. A passage of com- 
munication is always planned between the inner part 


exactly over the body ; 


of the altar and the vault containing the coffin. There 
are very many examples of this tradition still remaining 
in Rome ; St. Peter’s itself providing us with perhaps 
the most notable example of all. But in no single case 
has the arrangement continued undisturbed. The 
passage of communication still exists in many instances, 
but in its present condition it will almost invariably 
be found blocked. 

Only in the have examples survived 
intact, and the best of these is perhaps the Church 
of St. Nicholas, at Bari, whither the relics of the 
Saint were brought in 1087. A window (fenestrella) 
is opened in the front of the altar; there is an open 
space revealed into which one can insert the head 
and shoulders, and then, by means of a light lowered 
down a little well, 
the relics of the 
Saint, the actual 
bones, are visible at 
the bottom. In 
most cases it would 
not be the bones 
themselves, but the 
coffin containing 
them which would 
be seen. In the case 
of St. Nicholas the 
relics had already 
been removed from 
the coffin for the 


provinces 


purpose of trans- 
lation. 
We know now 


something of what 


‘ The original church was erected in 338. 
to expect in the case 


being again rebuilt after the Great Fire of 1825. 





THE BASILICA OF ST. PAUL. 
Fifty years later it was reconstructed on a larger scale, 


of St. Paul. There, too, is a window in the front of the 
High Altar. When one looks through one may see, 
some feet below, at the level of the earlier church, 
a pavement made up of several pieces of marble. 
On this pavement is engraved, in large Roman capitals 
that are upside down from the point from which they 
are seen to-day, the inscription, “‘ Paulo Apostolo 
Martyri.’’ It is the original inscription marking the 
grave, and dates from the building of the original 
church in 338 or perhaps even a few years earlier. 
The lettering is characteristically of the date of 
Constantine, and the inscription has no doubt remained 
undisturbed throughout the centuries that 
elapsed. 

This pavement is pierced with three holes, two 
square and one round. The two square ones need 
not detain us, they are of later date and connected 
with obscure mediaeval ceremonial. But the circular 
one in the centre is of primary importance. It is 
the billicum as it was called, the opening of the little 
well leading to the tomb beneath, and is _ itself 
immediately over the sacred body. Thus, through 
this aperture, objects could be lowered and made to 
touch the coffin 
which contained it. 
Now, alas, it is 
blocked, and one can 
penetrate only to a 
depth of about two 
feet. This is all that 
can be seen at 
present. We now 
go on to consider 
what can be 
gathered from such 
evidence as is avail- 
able as to the nature 
and condition of the 
vault beneath which 
the body of the 
Apostle actually lies. 

In the year 1838, 
at the time of the 
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The drawing shows the church before the fire. 
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excavation of the new 
“Confession ’’ or sunken 
space in front of the High 
Altar, this vault seems 
to have been accidentally 
laid open, so that at least 
a momentary view was 
secured of the interior ; wit 
but nothing more than ee 

the vaguest description ee © 
of what was seen has been 
handed down to us. If j \ i 






we attempt under the be VE ee 


circumstances to recon- 
struct the history of the 
tomb, it can only be ina 
somewhat tentative -° 
fashion and with the expectation that further evidence, 
if it ever becomes available, may involve substantial 
changes in our conclusions. 

St. Paul was buried, according to early tradition, 
by St. Lucina—doubtless a pseudonym taken for the 
purpose—on her own property on the Ostian Way. 
As a matter of fact it was not on the Ostian Way 
itself that the tomb was placed but on a small paved 
lane, the Via Valentiniana, which ran from the main 
road, making with it rather a sharp angle. This 
joined up with the tow path along the bank of the 
Tiber, which runs at this point at no great distance 
away. The pavement of this lane has been found 
repeatedly, both during the rebuilding of the Basilica, 
and also quite lately when the main sewer from Rome 
to the sea was being dug. The vault would naturally 
be placed some fifteen feet from the lane and parallel 
to it. 

By a fortunate accident these natural conditions 
gave the best possible opportunity for so placing the 
body that it should face towards Jerusalem ; a thing 
which at that date, 67 or 68, before the destruction 
of the city, would have been customary for all Jews, 
for Christians as well as others. The tomb seems to 
have been marked above ground by some kind of 
monument, the tropaeum alluded to by the priest 
Caius a century later, but there is no trace of an upper 
chamber above ground, such as there certainly was 
at St. Peter’s. 

When, about the year 338, after the peace of the 
Church, Constantine determined to honour St. Paul, as 
he had honoured St. Peter, by building a church above 
the tomb, he found himself in a difficulty. A church 
at that period, if built on a free site, would only be 
built due east and west, so that the priest should 
face eastwards when celebrating, and the altar was 
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INSCRIPTION ON THE MARBLE SLAB, 


This inscription, carved in Roman capitals on a marble pavement, marks the grave 
of St. Paul and dates from the rebuilding of the original church in 338. 


always immediately over 
the body of the martyr. 
But the tomb in this case 
lay between these two 
roads, which ran close 
by it to the east and 
the west respectively. In 
consequence, though he 
utilized 





every inch of 
space he could without 
deflecting either road, 
Constantine couid only 
build 


quite a_— small 


church. Fifty years later 
the Emperor Valentinian 
obtained leave to close or 
deflect the lane, pulled 
down the church of Constantine and rebuilt it on a 
much larger scale, facing in the other direction. The 
whole of the older church was included by means of 
the present transverse nave. The altar remained 
unchanged and the priest still faced eastwards, though 
now, in this one basilica and here only, he faced towards 
the apse and not down the nave. When the church 
was again rebuilt after the great fire of 1825, the 
orientation of the altar was reversed, so that the 
The 
general plan is thus brought into apparent but not 
real conformity with the other basilicas. 

Now we come to the difficult question. What 
precisely did Constantine do to the tomb? Here 
we have the evidence of two recent eyewitnesses, and, 
very scanty though it be, it will be best first to consider 
it and then to consider how what was there seen can 
be reconciled with the accounts of what Constantine 
did long before. In 1838 history was being destroyed 
and liturgicai propriety outraged by the decision to 
fill up the old ‘‘ Confession ’’ which, in spite of the 
earlier rebuildings of the church, had remained 
unchanged ever since the day of Constantine, and to 
dig out a new one on the other side of the altar. This 
was done because, as the orientation of the church had 
been reversed, St. Paul’s now seemed out of harmony 
with the other basilicas. It was brought into an 
unreal conformity by arranging that the priest, in 
that church alone, should face to the west when 
celebrating mass. 

Strict orders had been given that if the exterior 
of the vault should chance to be uncovered it should 
in no way be interfered with. But by some accident 
apparently, an aperture seems to have been made, 
and it became possible to peer into the vault itself. 
If the orientation of the vault were, as I have suggested, 


priest now faces westwards and not eastwards. 
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towards Jerusalem, while the orientation of the altar 
was due east, it might easily have resulted in an 
unexpected corner of the vault projecting beyond 
the rest; and this may have caused the accident. 
We know nothing. The occurrence seems to have 
been kept very secret. Perhaps the anger of the Pope 
was feared. Anyhow, there is no contemporary 
or elsewhere. 
But long years afterwards, Vespignani, who was the 
architect in charge of the work, used to claim that he 


record of it in the ‘‘ Diario Romano ”’ 


had seen the coffin of St. Paul and that it was enclosed 


‘< »”? 


in a cage of iron bars. 
Explanation of this testimony is still available in 
the shape of some very rough sketches made by him 
in a notebook which was 


in the possession. of 





prawte 








to have been of stone, with large apertures closed 
by metal lattices. 

If we put the evidence of the architect and that of 
the abbot together, we get the idea, so at least it seems 
to me, of a shrine enclosing the coffin and protecting 
it, so that it could be seen, and perhaps even touched 
by putting the hand through the lattice, but could 
not be actually approached. It is an arrangement 
in itself not improbable, and one which it would not 
be difficult to illustrate by a number of similar instances 
showing features more or less parallel. 

We turn next to the account given in the “ Liber 
Pontificalis ’’ of the work done by Constantine when 
he was erecting the Basilica, to see whether the 
tentative conception at 
which we have arrived 





can be reconciled with 





Professor Lanciani up to 
the time of his death two 


years ago. There are 





the account of what was 
actually done. There 








also some very scanty 
recollections told to Fr. 


is no detailed account 
there of what was done 








Grisar about forty years 
ago by the aged Abbot 
Zelli of the Abbey of St. 
Paul's. The Abbot had 
been a monk at the 
abbey in 1838, and he 





also seems to have seized 
the opportunity — of 
peeping into the vault. 
He remembered having 
scen the paving stones 
of the 
remains of Constantine’s 
apse. 
were seen by everybody, and are unimportant. But 


lane, and the 
These, however, 
he also remembered, so he said, that he had seen the 


itself, 
(spranghe) of iron, very ancient, 


edificio of the tomb surrounded by _ bars 
“especially at the 
corners. 

It is a great pity that Fr. Grisar, having come across 
this important piece of evidence, did not induce the 
abbot to be more explicit in his recollections. This, 
however, is all that he obtained, and now, since both 
are dead, there is no hope of further details from this 
The sketch of the spranghe which Vespignani 
has left to us, 


source. 
unfortunately without any kind of 
explanatory description, seems to show a strong 
lattice of metal bars, crossing each other so as to give 
squares of four or five inches opening, with some 
It is built into a 
framework of stone, so as to make panels or windows 


in the structure. The “ cage,’ in fact, would seem 


ornamental detail as they cross. 





VESPIGNANIT’S SKETCH. 
The architect's sketch is reproduced by permission of Messrs. Houghton Mifflin 
Co, from *‘ Wanderings through Ancient Roman Churches ”’ by Rodolfo Lanciani, all 
c 


to the tomb of St. Paul, 
except that it was 
treated in exactly the 
same way in which that 
of St. Peter had been a 
few years before. 
Turning to the account 
of St. Peter’s we learn 
that Constantine’ en- 
closed the Joculus, or 
coffin, of the Apostle on 
sides with bronze. 

Few passages are more 

obscure or have given 
rise to more interpretations, each more unacceptable 
than the last; and no one has hitherto succeeded in 
finding any really satisfactory interpretation. 

There is a cryptic passage which follows, and has been 
responsible for most of the confusion. It runs, “‘ five 
feet at the head and five feet at the feet, five feet on the 
right hand and five feet on the left, five feet above and 
five feet below, thus did Constantine shut him in and 
hide him away.”’ But it seems to admit a quite new 
but also a quite possible interpretation more or less in 
accordance with the evidence of Vespignani and the 
abbot. It is true that they thought, naturally enough, 
that the metal work which they saw was of iron; but 
apparently, they could not examine it closely, and saw 
it only by very inadequate light and at some little 
distance. After fifteen hundred years, with inevitable 
accumulations of dust, they might well be mistaken 
on such a point as that. It may have been bronze. 
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This interpretation explains, too, the phrase, “‘ which 
is not movable,”’ in the “‘ Liber Pontificalis’’; this 
grammatically refers to the bronze. The bronze 
lattice of bars was not movable; there was no door 
that could be opened, but the bars were clamped 
into the stone, allowing, possibly the passage of the 
hand to touch the coffin, or to put small objects in 
contact with the coffin, but nothing more. The 
explanation of the difficult and mysterious passage 
about the five feet in every direction, would remain, 
as it seems to me, capable only of one explanation. 
There was a passage about five feet wide all round the 
“ edificio,”” and the grating or cage was on the level 
of the coffin, five feet above the floor and five feet 
below the roof. That, I suggest, is the only plausible 
interpretation yet put forward. 

At the same time, while partly satisfied with this 
explanation,-I must admit at once that the matter is 
by no means fully cleared up. I can make but little, 
for instance, of Vespignani’ss drawings as published 
by Lanciani in “* Wanderings through Ancient Roman 
Churches ’’ only a short time before his lamented 
death ; Lanciani’s comments, too, are far from clear, 
if not, indeed, absélutely misleading. I can make 
nothing either of Abbot Zelli’s statement as reported 
by Fr. Grisar, that the bars were visible “ especially 
at the corners.’’ Is it possible that Grisar mistook 
the abbot’s meaning? The sketch-book of Vespignan1 
was not then known, and Grisar can have had but 
the vaguest idea as to the nature of the structure 
that the aged abbot was describing from his recollection 
of a momentary glimpse through semi darkness fifty 
years before. It would fit in much better with the 


VIALE VALENTINIANO 


of stone, with large gratings of bronze. 


rest of the evidence if we could think that what the 
abbot really meant, and perhaps said, was not 
“especially at the corners,’’ but rather “ except at 
the corners.’ 

It may perhaps be well for the sake of clearness if 
I sum up the conclusions to which all this evidence 
seems to lead. St. Paul lies in a stone coffin 
immediately under the High Altar. If the little 
round passage from the bz//icum under the present 
altar were re-opened, we could once more lower objects 
into the vault, and perhaps, with modern appliances, 
obtain photographs of what is below. What we 
should expect to find is a vault, about twenty feet by 
seventeen, with the coffin in the centre, probably 
raised above the ground. We should expect to find 
this coffin enclosed and hidden away in a structure 
This structure 
would go right up to the roof of the vault, and would 
be designed to strengthen the roof so that it would 
be able to support the weight of the great stone altar 
above. Above the coffin there might or might not 
be the great cross of gold, 150 pounds in weight, 
which Constantine is said to have placed there, and 
which would alone have justified the provision of the 
metal lattice and the stonework which protects it. 

The vault must originally have had some means 
by which it could be entered. The steps down to 
it would probably have been on the side facing the 
lane. But all trace of them has disappeared, nor 
does any tradition remain as to their situation. 
Indeed, there is no certainty that access has ever 
been possible since the time of Constantine and the 
original building of the church in 338. 











—E 
a 


Church of Valentinian 
(Reversed and enlarged) 





piss 




























Ostta <— 





MAP SHOWING THE POSITION OF THE TOMB. 


According to early tradition, St. Paul was buried by St. Lucina beside the small paved lane which ran from the main road, 
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New Light on the Crocodile Bird. 


By David A. Bannerman, M.A., F.R.S.E. 


Many travellers in Africa are familiar with the crocodile bird, but few are aware of the peculiar interest which 


attaches to its life history. 


Although the bird is not a new discovery, interesting new facts have recently come 


to light and have established the truth of characteristics which have long been disputed. 





BotH Herodotus and Pliny make mention of a bird 
which they describe as attending to the dental 
requirements of the crocodile, and present-day opinion 
associates this with the crocodile bird, or Egyptian 
As to the truth of that 

It fell to the young 


plover (Pluvianus aegyptius). 

fable more will be said later. 
Swedish naturalist, Haselquist, to re-discover the 
crocodile bird about 1750. The story of this ardent 
young man’s researches in the cause of science makes 
pathetic reading; for after undergoing innumerable 


hardships in Egypt and meeting with countless 
adversities (Egypt was not then a tourists’ paradise), 
he succumbed at Smyrna to a long illness at the early 


age of thirty. 
Recent Observations. 


Haselquist sent specimens of the crocodile bird 
home to Sweden, where Linnaeus bestowed upon it 
the name Charadrius aegyptius. Thus it became known 
to the world as the Egyptian plover, a singularly 
inappropriate name for it to hold at the present day, 
for, although it was once fairly common in the land 
of the Pharaohs, it ceased to be so about twenty vears 
ago, and for a long period seemed to have entirely 
vanished from its former home. Quite recently a 
yvoung Japanese ornithologist, the Hon. M. Hachisuka, 
well known to many friends in this country, was able 
to report that he had seen four birds near Kena, on 
the Nile, and one or two others have apparently been 
seen by subsequent observers since that date. We 
may hope that this beautiful bird will re-establish 
itself in Upper Egypt, for it is assuredly a species to 
Fortunately it is to be found widely 
spread in other parts of Africa at the present day, 
occurring from the second cataract of the Nile through 
the Sudan and Abyssinia to Northern Uganda, while 


encourage. 


it is equally well known in West Africa on many of 
the great rivers between the Senegal and the Quanza. 
Nowhere, however, is it so numerous as along the valley 
of the Nile. 

Mr. Roland Green’s sketch gives a good idea of the 
striking colour-pattern of this little bird as observed 
on the wing. It is but nine inches in length from bill 


to tail, but its wings when fully stretched span nearly 
twenty inches. The predominating colours, black and 
white, grey and yellow-buff, make a delightful and 
artistic combination. But it is the bird’s habits 
which concern us most, for these have been discussed 
and disputed from earliest times. Quite apart from 
the controversy as to whether this plover is, or 1s not, 
the trochilus of Herodotus, or whether, as some writers 
have maintained, the spur-wing was the subject of 
his writings, we have the positive assertion of such 
well-known naturalists as A. E. Brehm and Geoffroy 
St. Hilaire 1827) that they witnessed the 
Egyptian plover enter the mouth of the crocodile 


(circa 


(sic !), thus substantiating Pliny, who wrote,* ‘“‘ When 
the crocodile has eaten, it goes to sleep on the 
banks, when a little bird known in Egypt as the 
trochilus, in order to obtain food, invites 
the crocodile to open its jaws. Then, hopping to and 
fro, it first cleans the outside of its mouth, next the 
teeth, and then inside, when the crocodile opens its 
jaws as wide as possible, on account of the pleasure 
it experiences from the titillation. It is at this moment 
that the ichneumon darts down its throat and eats 
its way out of its belly.”’ 


A Venturesome Bird. 


Astonishingly improbable as this would appear, 
there may yet be a grain of truth in the story. We 
must not overlook the fact that the spur-wing (the 
other claimant to the doubtful honour of being termed 
the “‘ crocodile bird ’’) has once been observed by a 
competent naturalist, known personally to the writer, 
to peck something from the head of a living crocodile 
without apparently raising the reptile’s ire !_ Moreover, 
many birds are well known not only to live in harmony 
and close association with animals, but are permitted 
by them to take all manner of liberties to rid them of 
unwelcome insect pests; the rhinoceros bird is 
probably the best known example. In a delightful 
essay on the crocodile bird, Major Stanley Flower, 





* Pliny’s account is quoted as being more picturesque than 
that of Herodotus, who relates much the same story at an 
earlier date. 
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once Director of the Giza Zoological Gardens, discusses 
the improbability of the legend quoted above; and 
while allowing the possibility of its partial truth, 
points out that in his wide experience, if any bird 
were so foolishly venturesome as to enter a crocodile’s 
maw, the reptile would not refrain from closing its 
jaws on the unfortunate scavenger. 

Leaving the realm of hypothesis and coming to 
actual facts, we have in the Egyptian plover other 
traits of character which have been hotly disputed 
but are now known to be 
established facts. Mention 
must first be made of the 
bird’s habitat, and that is 
not difficult to describe. 
Its favourite haunts are the 
banks of rivers and islands ; 
whether these are of mud or 
sand seems immaterial. It 
has also 


been noted on 


rocks. The exposed sand- 
banks of the great rivers, 
such as the Nile, Niger, or 
Benue, are perhaps most 
favoured of all. There it 
may be seen sometimes in 
flocks of forty or more, or 
again in pairs, or singly, 
tripping along the banks or 
skimming over the surface 
of the water, the clear grey 
of its back divided down the 
middle by the green-black 
plumes pendant from the 
mantle, and the white wings 
bordered with black and 
crossed diagonally by the 
broad black band. As the 








THE CROCODILE BIRD ON THE WING. 


remarked how welcome was the sight of this spick-and- 
span little bird among dirty surroundings on the 
Benue. 

Many travellers have remarked the curious trait 
which this bird exhibits of “ playing at incubation,” 
squatting on the sand and “ wriggling itself in’’ as 
One must be careful not to be 
deceived, for in its nesting the crocodile bird has been 
proved to have most unorthodox manners ! It is now 
many years since it was established beyond dispute 


if brooding its eggs. 


(1 believe by two brothers 
Hawker during the Nile 
Expedition of 1884-5) that 
the bird sometimes buries 
its eggs in the sand and 
broods them sitting on the 
sand above the eggs. 
Hawker published an inter- 
esting account of his 
observations in The Ibis 
which set the naturalists of 
that day to think turiously. 
The most probable 
explanation of its action is 
that the bird buries the 
eggs in order to. shelter 
them from the extreme 
heat of the sun, but the 
habit is not always resorted 
to, for I have recently 
received accounts of birds 
laying in a scraping on a 
sandbank, the eggs only 
partially buried, but with 
no tracks of the parent 
leading away from, or to, 
the nest. 

Should an_ observer 


Mr. Roland Green’s drawing, specially prepared for Discovery, gives some idea 


bird comes to rest and folds 
its wings, the white 
disappears and the grey predominates; the breast 
is then seen to be a delicate yellowish-buff, divided 
from the lower body by a narrow black band. Two 
white stripes surround the crown and the total effect 
is as pretty a colour scheme as it is possible to imagine. 

Wherever this little bird appears it is a general 
favourite, for it is so extraordinarily tame that it will 
run about at one’s feet, taking no notice of the natives 
who throng the landing places of the West African 
rivers, while even a gun fired in its proximity will 
cause but a momentary diversion. George Bates, 
whose travels in Sierra Leone and French Guinea 
the writer described in the May number of Discovery, 


of the striking colour pattern of the crocodile bird as observed on the wing. 


approach too close the 
owner of the nest. will 
off the scent,’”’ 


éé 


resort to an unusual trick to put him 
running about in full view, apparently stopping and 
shuffling down over eggs or young but in reality 
always where the young or eggs are not. These facts 
are too well known to be disputed at the present day, 
but even more singular is the fact, now established 
beyond any shadow of doubt, that the crocodile bird 
will for some reason not yet satisfactorily explained 
bury its young quite deep in the sand. To whom 
belonged the observant eyes which first made this 
remarkable discovery, I am not quite clear. The 
“ Avicultural Magazine’’ published as long ago as 
1906 a statement by Mr. W. G. Perceval, of the Sudan 
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Survey Department, that he had, on a sandbank at the 
mouth of the Atbara, raked up a three-quarters-grown 
young Egyptian plover completely buried under a 
quarter of an inch of sand. The statement may have 
been doubted by some at the time, but it is most 
certainly doubted no longer, for no less an authority 
than Mr. A. L. Butler, for many years Superintendent 
of Game Preservation to the Sudan Government, 
has recently confirmed every word and has brought 
the matter before his brother ornithologists in a 
communication to The Ibis. 

Although it is now some years since Mr. Butler 
‘dug up”’ his first nestling, he has only this Spring 
As these were published 


‘ 


given his notes to the world. 
in the official organ of the British Ornithologists’ 
Union, it is unlikely that they will be seen by as wide 
a public as they deserve, and I shall therefore make no 
apology for quoting from so valuable a_ source.* 
Butler’s observations were made in the Sudan, and 
only those who have been engaged in similar bird- 
watching will realize the patience required to discover 
the facts here recorded. The moment danger threatens, 
and the approach of an intruder is noted from afar, 
the chicks flatten themselves down into the nearest 
depression, and the old bird hastily throws the sand 
over them with her bill. One of the toe-marks in 
the footprint of a hippopotamus is a_ favourite 
disappearing place, and Butler more than once 
unearthed—or unsanded—a chick by raking over 
He believed that the 
chicks were often completely buried when not feeding, 
either for safety or as a protection from the burning 
heat of the sun, the old birds occasionally moistening 
the covering sand by regurgitating water over it, and 
now and again brooding over the spot. 


A Chick Underground. 


these tracks with his finger. 


Once in April, on the Dinder river, Butler watched 
one of these plovers drink at the water’s edge, run 
up on to a sandbank, stop and regurgitate the water, 
and then settle down over the spot to brood. In this 
case a piece of driftwood afforded a mark which 
enabled the exact spot to be located at once. Expecting 
to find eggs, he carefully scraped away the sand 
beneath the dampened surface, but to his amazement, 
fully an inch down, he came upon the smallest chick 
he had ever found. So tiny was it that he imagined 
it must have been hatched quite recently under the 
sand where it was found. Subsequent examination, 
however, proved that it had been eating minute flies 


* 1 am indebted to Mr. Butler for permission to do so, and 
also to Dr. C. B. Ticehurst, editor of The Ibis, where the notes 
first appeared. 


and beetles, which showed that it had fed above ground. 

Tame as the beautiful plovers are, they are, so Butler 
tells us, exceedingly careful not to give away the 
position of their eggs or young. First, he used to 
watch them from too short a distance, with little 
success, until he learned that one should observe the 
old birds through field-glasses from as far off as 
possible ; then, somewhere in their vicinity, the little 
white nape-spot of a young one on the move would be 
detected. Even then, by hurrying forward as quickly 
as possible before the chick had been covered over, 
a prolonged search was required to find it. 


Jealous of their Territory. 


The Egyptian plover is no exception to the theory 
that birds of all kinds will defend their own territory 
from the incursions of others. A friend in Nigeria 
recently witnessed one of these little birds attacking 
a pied crow which had settled on the forbidden ground 
and, being unable single-handed to rout the intruder, 
sought the aid of a white-headed plover, when together 
they drove the crow from their sandbank. On another 
occasion the white-headed plover was the victim. 
The two small birds attacked from both sides at once, 
forcing their much larger adversary constantly to 
change its front. 

Common as this bird is in many parts of Africa, 
it is a fact that the chick is known to very few, and it 
is again to Mr. Butler that we are indebted for the only 
technical description of it which has appeared. It 
must indeed be a fairy among chicks—a tiny bundle 
of white and sandy coloured down, with its dorsal 
surface marked with black. Butler describes it as 
like a morsel of cotton-wool being blown hither and 
thither over the sand; the white patch on the nape 
enabling the mother to keep her offspring under 
observation when the rest of the body has blended 
so exactly with the sand as to be invisible. The young 
birds are reported to be extraordinarily nimble and 
doubtless the parent bird has many an anxious moment 
while her chicks are “ growing up.’’ They run about 
very rapidly and very independently, snapping at 
tiny insects here and there, often thirty or forty yards 
away from their parents. 

The eggs of the crocodile bird vary from deep buff 
to cream, and are prettily marked with specks, spots 
and scratches of dark reddish-brown, sometimes 
forming a girdle round the broad end. Harmless in 
every way, surely this bird should receive a welcome 
wherever it should wander. The natives in tropical 
Africa fortunately respect it: it will be a tragedy 
indeed if its reappearance in Egypt does not meet 
with encouragement. 
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South America: (6) Rio de Janeiro. 
By John A. Benn. 


This final article describes the capital of Brazil as seen by some British scientists who are surveying the city 
from the air. During his recent tour Mr. Benn was able to inspect the extensive photographic equipment installed 
for this interesting work which, it ts claimed, will make Rio de Janeiro the best mapped city in the world. 


SINCE the war the art of aerial photography has been 
steadily perfected. A good deal has been published 
about its use in archaeology and in mapping unexplored 
country, but until I met Major Hemming in Rio de 
Janeiro I had no idea of the advanced stage which this 
new science has reached. Readers of Discovery will 
remember that Major Hemming described his pioneer 
work in Africa in our issue of August, 1927. I was 
therefore most interested to meet him again, and to 
be shown the work which the Aircraft Operating 
Company is carrying out for the Brazilian Government. 
It speaks well for British enterprise that this contract 
was secured from the city authorities, who were 
shown that an aerial survey could be completed in 
three years as compared with twenty years by ordinary 
ground methods. 

Rio de Janeiro was certainly the most beautiful 
town we visited in South America. A natural harbour 
is formed by several wide bays surrounded by moun- 
tains. The vegetation is tropical and lovely palms 
grow along the shores and in the principal streets. 
There are good roads to take the motorist to the hills, 
from which mag- 
nificent views are 
obtained. Air 
photographs are there- 
fore particularly well 
suited to give an 
impression of Rio. On 
the summit of 
Corvocado there is a 
large statue of Christ 
who stands with 
outstretched arms to 
bless the city. It was 
erected after an earth- 
quake, which did great 
damage some years 
ago. To make a 
survey of a city that is 
built on many levels 
might seem an 
impossible task. It 





A GENERAL VIEW OF RIO. 


This photograph gives a magnificent impression of the city and harbour of Rio de Janeiro, 
Ihe wide thoroughfare in the centre is the Auenida Rio Brancho leading to the docks. 


has, however, been tackled with great skill by the 
English airmen, and I inspected the extensive 
photographic plant which has been specially installed 
at their Rio offices for this purpose. I am indebted 
to Major Hemming for the following information on 
the technical aspects of the survey. 

The work has entailed the supply of original maps, 
plans of the area under survey, mosaic sheets and 
contact photographic prints of the whole of Rio. A 
staff of 130 is employed, over seventy-five per cent of 
whom are Brazilians. The survey thus represents 
an interesting example of Anglo-Brazilian co-operation. 
After the surveyors had checked the existing triangu- 
lation, the country was divided into areas, each being 
allotted to a unit of the air survey expedition. The 
photographing aeroplanes then flew over each area 
in a series of parallel lines, remaining at a suitable 
height according to the scale required. In the absence 
of maps, the pilots had to maintain a constant height 
and a dead straight course by means of their 


instruments. The planes are equipped with electrically 

operated cameras supervised by expert aerial 
photographers. 
When the _ plane 


arrives over the 
starting point of the 
first line of photo- 
graphs, the operator 
switches on the camera 
and the _ first 
photograph is taken. 
The dial on the 
control box is 
previously set to the 
required interval be- 
tween the exposures, 
the interval depending 
on the ground speed of 
the aeroplane, the 
scale of the photograph 
andtheoverlap 
required, and the 
height at which the 
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exposure is to be made. If an interval of fifteen 
seconds is desired, the camera automatically takes a 
photograph at the end of every fifteen seconds and 
the film is wound over ready for the next exposure. 
The exposure is usually governed by an interval 
which will give an overlap of sixty per cent in each 
photograph over the next in a fore and aft direction. 
When the boundary of the area to be photographed 
is reached, the aeroplane returns in a parallel line to 
the beginning of the first course, maintaining a distance 
which will allow the second line of photographs to 
overlap the first by about twenty-five or thirty per 
cent in a lateral direction. This process is repeated 
until the entire area is 
covered by parallel 
lines of photographs, 
each of which overlaps 
the next. An operation 
of this kind may 
involve several flights, 
depending upon the size 
of the area to. be 
mapped. 

As each photograph 
is taken a series of small 
lights is switched on in 
the aeroplane; these 
illuminate the instru- 
ment dials and a data 
card, which are placed 
so as to appear in the 
margin of the finished 
print. 
negative records the 
height of the plane and 
the time at which the exposure was made, the serial 


Thus each 


number of the negative, and such information as the 
focal length of the lens, the date and the nature of 
the work. When the negatives are developed and 
printed, the photographs are roughly pinned together 
in order to make certain that no area has been omitted 
from the survey. Rough mosaics are then made from 
the strips of photographs for the use of the ground 
surveyors. Permanent features are marked at 
intervals on the photographs for use as control points, 
which are selected according to the scale of the final 
map. The surveyors then take the photographs into 
the field in order to find the selected points, their 
position being established on the ground by means 
of stellar observations, and the time signals being taken 
by wireless. The survey party may be accompanied 
by geologists, ecologists, and other experts, according 
to the nature and extent of the survey. 





MAPPING FROM THE AIR. 


The experts study the photographs in relation to 
the ground features and classify them accordingly. 
In this way a classified strip of photographs is obtained. 
Eventually they are laid out in the drawing office 
on their respective control points, and a mosaic map 
is prepared by using a form of photographic control. 
Line maps are also prepared from the photographs, 
and the contours are added by means of a contouring 
stereoscope, for which a number of spot heights on 
the ground are required; these are established in 
the field by the ground survey party. From an air 
survey of this kind several different types of maps 
can be prepared according to the nature of the infor- 

mation required. This 

’ is only a brief 

description of a highly 

scientific operation, 

involves the 
employment of numer- 
ous experts and the use 
of apparatus which has 
been 


which 


evolved after 
costly — experience 
gained in past work. 
The value of sur- 
veying a city from the 
air has been repeatedly 
questioned. But large 
scale plans are 


obviously necessary for 


e 


A typical air photograph of Rio, taken from a height of ten thousand feet, showing the in- 
strument dials which appear on the negative and thus record full details of each exposure. 


efficient administra- 
tion ; and had the 
survey of Rio de 
Janeiro been carried 


out by ground methods 
alone, the first part of the work would have been 
out of date by the time a third of the survey had been 
completed. The city is rapidly expanding and new 
buildings and roads are continually under construction. 
City improvements, lighting, road-making and 
drainage schemes normally require separate ground 
surveys, While there is frequent delay and expense 
owing to duplication of the work. It has been shown, 
moreover, that after air surveys have been made, 
taxation can be considerably reduced as a result of 
fairer distribution and assessment. Questions of 
public health are also assisted by the air survey. 
In studying a recent outbreak of typhoid, for instance, 
the health officials found the air maps of the greatest 
value. 
There has been considerable controversy as to the 
best methods to be employed in this work. Some 


experts favour the use of special plotting instruments ; 
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at one time it was thought that these instruments 
could be used for large cadastral plans, but recent 
experience has shown that this is not the case. In 
Germany, where much work has been done in their 
production, it is now recognized that plotting instru- 
ments are of no value for scales of the Rio map size, 
except for contouring. It was probably for this 
reason that German and Swiss companies did not tender 
for the proposed air survey of Buenos Aires. The 
surveyors engaged in the survey of Rio examined 
various methods of instrumental plotting before 
adopting the system at present in use as being the 
most accurate and economical. 

Valuable as the air survey of Rio is likely to prove, 
it cannot be compared with the value of a survey of 
the interior of Brazil. The country is at present 
practically unmapped, and although reliable plans of 
small areas exist, many of them are misleading. One 
of Major Hemming’s pilots was carrying out aerial 
photography in the interior when he found that a 
town was about sixteen miles out of position as marked 
on the map which he was using. Not only are the 
various types of vegetation revealed by the aerial 
photographs, but by studying the pictures in the 
stereoscope the terrain can be seen in relief. In this 
manner rivers can be studied for possibilities of 
navigation and for power sites, while suitable routes 
for road and railway development can be selected. In 
Africa it has been found that the aerial photographs 
have enabled large tracts of country to be eliminated 
from development altogether as the details revealed 
by the photographs showed that the country was 
Thus, considerable expense 


Brazil 


not worth developing. 
was saved, On account of its vast area, 





THE CORVOCADO MOUNTAIN. 


In the foreground is the Corvocado Mountain with the statue of Christ on the 
summit. The scaffolding has been erected for repairs to the statue. 





A DIFFICULT TASK FOR THE SURVEYORS, 


Rio de Janeiro is surrounded by mountains and giant rocks. This view shows the 
nature of the country and the di.ficultv of mapping it from the air. 


could develop many new industries if more were known 
about its natural assets. Experience has shown how 
costly the development of a country is when it is 
attempted without the help of a previous survey. 
For example, it cost £1,500,000 to adjust a railway 
track in a British colony recently because it was found, 
when a survey of the country came to be made, that 
the railway had followed the wrong route. A modern 
air survey of Brazil would provide the Government 
with a means of encouraging the investment of capital 
in the country and of ensuring that development 
proceeded on right lines. 

In many ways the conditions of surveying in Brazil 
are similar to those in Northern Rhodesia, although 
not quite as difficult. Northern Rhodesia consists 
of large areas of bush-clad country, potentially wealthy 
in copper and other minerals but unmapped because 
of the difficulty in a country where the vision of ground 
Realizing 
surveys made 


surveyors is reduced by trees to a few yards. 
this, the Government has had air 
which have already proved highly successful. Looking 
for minerals in an unmapped forest country is almost 
equivalent to looking for the proverbial needle in a 
haystack, but within a period of four months an area 
of about 158,720 kilometres has been photographed 
in Northern Rhodesia and the maps are now in course 
of preparation. lo do this work by ground methods 
would have taken from ten to fifteen vears, and the 
cost would have been prohibitive. 

Aviation is likely to play an important part in the 
development of Brazil, and, when it is properly mapped, 
air lines will doubtless be inaugurated throughout 
the country. It is appropriate that the New World 
should be developed through the conquest of the air. 
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The History of Science. 
By H. T. Pledge, B.A. 


The study of the history of science has only recently become recognized as an integral part of historical research, 


although it has long engaged the attention of devoted specialists. 


The author discusses the recent International 


Congress and stresses the tmportance of analysing past methods in attacking new problems. 








No one who knows the fascination of studying the 
history of science will ask for any justification of the 
International Congress recently held at the Science 
Museum, South But may ask, 
has the study of the out-of-date technique of the 


Kensington. some 
ancients any more essential function to fulfil, either 
in the futherance of pure science and of its applications 
or in disciplining the minds of the nations to face 
realities rather than fictions? It is the object of this 
article, based on the Congress papers, to suggest that 
It is claimed that the knowledge of this branch 
of history is becoming a veritable new road into the 
unknown ; and that in a real sense the Congress is 
the opening of this road to the public after over a 
century’s constructive work in relative privacy by a 


it has. 


few devoted students. 

An amusing instance of this privacy was given by 
Dr. Charles Singer in his inaugural address. He 
recited the dates given in a school history book for 
the period between 1660 and 16g0—-years which saw 
the birth of outstanding scientific discoveries. Among 
the dates, battles and royal alliances were conspicuous. 
The publication of Newton’s “ Principia,’’ Leeuwen- 
hoek’s first glimpses of the minute structure of living 
For this neglect, of 
general, 


creatures, were not mentioned. 


course, there has been justification. In 
present science sums up and supersedes past science 
as the candle supersedes the match which lights it: 
but we may still need, in certain circumstances, to 


know how to light matches. 
Pioneer Research. 


Nearly a hundred years ago, Dr. Whewell, Master 
of Trinity College, Cambridge, published a “ History 
of the Inductive Sciences’”’ which, as Professor Wolf 
insisted at the Congress, is still a most useful work. 
In Germany during last century enormous treatises 
on the history of mathematics, of chemistry, of most 
sciences, were published, while this country was never 
without workers in the same direction. Still, it was 
not until the end of the century that a generation of 
scientists who had a real sense of history—and of 
history as a scientific research—began to enter on their 





life’s work. It was not until then that we had in this 
historical study the two marks of what is now 
understood by a science: minute specialism—con- 
centration on successive small parts of the subject— 
and, complementary to that, the team spirit, the 
deliberate policy of leaving other parts of the subject 
to other workers. Simultaneously, the history of 
science began to be taught in the universities. 


The History of Mathematics. 


While the movement was observable everywhere, 
it was best supported in the United States, and it was 
there that the late Florian Cajori from Italy, and 
Eugene Smith, a native, started their work on the 
history of mathematics. It was, and is, there that 
George Sarton, the Belgian—of whom it has been said 
that he zs the history of science—planned and started 
his enormous and balanced attack on the whole past 
literature of science. It was there that he gave the 
subject another mark of the established line of 
scientific research—specialist periodicals of its own. 
The quarterly /szs is exclusively devoted to the history 
of science, and through its columns Sarton maintains 
a Napoleonic grasp on the detailed specialist papers 
now streaming from the Press. 

During the same recent period Aldo Mieli, in Italy, 
founded the similar periodical Archeton, thereby 
confirming his country’s reputation for splendid tributes 
to the past. Meanwhile Heiberg in Germany and 
Sir Thomas Heath in England devoted themselves to 
the mathematics of classical antiquity. Dr. Singer 
attacked medical history, starting with ancient 
times and surveying in the end the whole of biology. 
Many other names equally demand mention, but 
enough has been said to make it clear that the 
International Congress is but the crest of a gathering 
wave which seems at last to have surged into the notice 
of scientists in the laboratory. 

More important still for culture in general, it seems 
to have been noticed by the general historians. The 
presence of Mr. G. N. Clark, author of an admirable 
work on the seventeenth century, is a sign of this. 
He emphasized the fact that while science must always 
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in future be recognized as a potent force in social 
development, this development itself has reactions, 
requiring deep study, on the growth of science within 
it. Now that the subject has aroused such wide 
interest it is improbable that the appeal made by the 
Congress to schools and universities for more history 
in their science and more science in their history will 
be wholly disregarded as the years go by. 


Interpretations of Biology. 


According to Professor J. S. Haldane, the history 
of biology has until recently been an unsatisfactory 
oscillation between the assertion that living creatures 
are merely highly complex machines, and the denial 
that they can be thus accounted for, usually 
accompanied by the assertion that some “ vital 
must be assumed to account for their 
Aristotle’s name 
comes down to us for the second. Descartes in the 
seventeenth century asserted the first; but in so 
crude a form that a reaction towards vitalism took 
place until about 1850, when the unparalleled fruit- 
fulness of the more matter-of-fact attitude began to 
be evident with the coming of Darwin: too evident, 
according to Professor Haldane, who, while denying 
the “ vital principle’ as something which interferes 
with the ordinary laws of physics, asserts that there 
is a whole mode of interpretation which physics misses. 

Leaving, however, these surveys of the past made 
for the guidance of the future, we may suspect that 
it is less the theories than the methods of the past 
which it is useful to study, if we would help biology 
out of its impasse. In particular, what subtle point 
of method enabled physical science to advance so 
rapidly under Newton, and again during last century, 
and how far can biology take this method over? How 
far has it already done so? Stepping for a moment 
outside the ground covered by the Congress, we may 
give an example to illustrate this. 

The ancient geometers laid down (and this was the 
basis of their success) the terms in which it was easiest 
to think about shapes in space. Before that, no doubt, 
bodies were vaguely thought of as made up of so many 
slightly curved lines and surfaces. We owe it to the 
ancient geometers that we are in possession of the much 
simpler method of describing them in terms of points, 
straight lines, angles, and planes. These conceptions 
they boldly decided to use, though they must have 
seen that straight lines never occur in nature. Just 
so, in the Middle Ages, the attempt was made to think 
out the movements of bodies under weights and 
forces, in terms of movements which gradually slowed 
down to zero—on the apparently unassailable ground 


9) 


principle 
peculiar condition of co-ordination. 


>”) 


that this is what nearly all movements do. We owe 
it to the seventeenth century thinkers, and particularly 
to Newton, that we are in possession of the method of 
considering, for a start, movements which do not slow 
down—again, in spite of the fact that these rarely 
occur in nature. Once this apparently “‘ unpractical ”’ 
step was taken it was found surprisingly easy to think 
out all actual movements as due to two forces, one 
of which starts the moticn while the other whittles it 
away. Now then, in biology we are possibly still in 
a ‘“‘mediaeval’’ state. We repeat to boredom that 
the cell, or else the whole anima! or plant, is the unit 
of life, as the line is the unit of plane geometry or the 
particle that of dynamics. We ignore the fact that 
the line and the particle were chosen for their 
definiteness amid an indefinite flux of wavering lines 
and varying weights, whereas the cell or organism 
is variable like the structures which it is meant 
to simplify. To say that as cells do vary, it is 
unscientific to ignore the fact is like saying that as 
all movements slow down and no particle is ever 
‘‘ free,’’ Newton’s first law is unscientific. 

If this historical analogy turned out to be sound, 
the proper step for biologists would be to define an 
‘ ideal cell,”’ like Euclid’s ideal straight line, Newton’s 
ideal particle, Carnot’s ideal heat engine; and, 
starting from this simplified case, to cover more complex 
ones by stages. It is of course improbable that this 
particular analogy from history would turn out to be 
of assistance, but it may serve to illustrate the kind 
of way in which a scrutiny of the past may help us 
in our own more complicated problems. 


Practical Inventions. 


Turning to the Congress theme, the interdependence 
of pure and applied science, we find a scene more 
varied, from which only a deeper study can derive 
practical benefits of the kind suggested above. In 
some cases, whole theoretical sciences, and even 
philosophies, have sprung from the quite independent 
invention of devices by naive practical men; in 
others the previous growth of a pure science seems to 
have flowered into whole branches of industry. As 
examples of the first we may take the steam engine. 
Brought to practical fruition by a mechanic relatively 
innocent of theory, it provoked Carnot to think out 
the ‘ideal heat engine ’”’ and thereby to found the 
whole theory of energy changes. A rather curious 
example is the card-playing of the French Court in 
the seventeenth century, which undoubtedly provoked 
idly mathematical minds to found the theory of 
probability. As an example of the second—of the 
growth of practice from theory—we may take the 
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rise of the synthetic dye industry from the disinterested 
study of the carbon compounds in living matter. <A 
more ironical example of this debt of bustling practic- 
ality to moonstruck theory was mentioned at the 
Congress by Mr. G. Windred. The normal method of 
calculating electrical machinery is dependent on the 
use of that most theoretic branch of mathematics which 
centres round the square roots of minus quantities. 


Lessons from Applied Science. 


Nor is this all the variety to be found in the relations 
of pure and applied science. In yet other cases we 
have inventions such as printing, apparently quite 
removed from theoretical causes or effects, and pure 
sciences, like the theory of numbers which—if we are 
to believe a certain Oxford professor—is free from all 
taint of engineering. What lessons are we to draw 
from this, to the advantage of both parties? What 
was the fruitful feature of the steam engine, which made 
mechanics the ancestors of complete philosophies ? 
What was the distinction between the study of chains 
of carbon compounds in organic chemical laboratories, 
which enriches us all, and the theory of numbers, 
which is so far but the pleasant hobby of a few? 
It is to be hoped that the Congress papers will provoke 
inguiry into such questions as these. The answers 
are not obvious. 

But it is probably not in the effort to help biology 
or technology but 1n a different direction that we find 
the most immediately hopeful aspirations of the 
As Mr. F. 


emphasized, in the eyes of those who believe in the 


Congress organizers. S. Marvin and others 
“new humanism,’ one main use of the _ historical 
approach is that of giving us a general picture of the 
unity of knowledge. The study of scientific history 
shows that knowledge is in very truth a growing 
tree, budding off new branches which have literally 
grown from previous ones. These latter, for the most 
part, grow onwards themselves side by side with their 
off-shoots, as in the trees which we see in nature. 
So mechanics survives side by side with its children, 
astronomy and physics. The old simple chemistry 
of Dalton is taught side by side with modern theories of 
valency. The algebra now taught in schools comes 
mostly unchanged straight from the seventeenth 
century, surviving with its later off-shoots of the 
nineteenth century. The only untree-like behaviour 
comes when physics, having split towards 1800 from 
the old “ natural philosophy ”’ into heat, light, sound 
and electricity, reunites into kinetic and undulatory 
and then electron theory, and so into quantum theory. 
We hope to see this behaviour repeated in biology, 
when we are enabled to unite our observations of the 
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microscopic chemical interchanges in the living cell 
to our statistics of cross-breeding, our knowledge of 
the forms and functions of the individual plant or 
animal to that of the equilibrium of these creatures 
as they prey on each other in nature. But, whether 
or no the varied branches of the tree ultimately re-unite 
in one grand science, it remains true that our only 
hope of any grasp of the whole of our knowledge is 
to keep the growth of the later from the earlier con- 
stantly in mind. With a perception of this kind to 
help us we are in no danger of forgetting that all 
mankind is itself one organism, if an uncommonly 
loose one: living, growing, varying, perhaps dving ; 
itself but one branch of the tree of life. If science is 
to be more than a means of improving the drains or of 
exercising an overgrown faculty for mathematical 
puzzles or microscopic dissection—if it is to contribute 
it must be 





any essential note to our emotional lite 
by presenting us with some such picture, some careful 
composition with a foreground and background—a 
sense of proportion—peculiar to itself. 

To this picture, drawn by astronomy for the greatest 
distances, by atomic science for the smallest, the 
history of these subjects has one essential element to 
add: at once a note of caution and a note of trust 
as to any passing version of the picture as the painter 
touches it in—for it is true that the scientist of the 
new age will be essentially also an artist. Surveying 
the ragged past of human curiosity we have at first 
a moment of discouragement. So many past pictures 
have been superseded: the old astronomy which 
made the earth the centre of things, the once admired 
Linnean classification which made each plant or 
animal species separate, the picture of solid atoms 
banging each other in simple four-square space. 


Facts and Theories. 


It does not even seem true that while theories change, 
facts remain. For if the weakness of theories is that 
they may be found false, the weakness of facts is that 
they may be found unimportant. Who, nowadays, 
is interested in those undeniable colour-changes in 
metals which may well have convinced the old 
alchemists that they had changed other metals into 
gold ? 

But what if a closer analysis shows that each change, 
however revolutionary in appearance, makes always, 
except by way of addition, less difference than the 
last? The romantic notion of the unlimited fallibility 
of human theories may perhaps be unable to stand 
the test of history. The chart of science may not be 
the unending swing of the clock pendulum, but the 
brief hesitation of the needle of a balance. 
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Research for the African Farmer. 
By Sir Arthur W. Hill, K.C.M.G., Sc.D., F.R.S. 


Director of the Royal Botanic Gardens, Kew. 


The study of pasture grass is among the many branches of agricultural research which the author inspected in 


Africa and described in a recent lecture to the Royal Society of Arts. 


A large area has been set aside for 


experimental purposes and the results of the work are already proving of great importance to the farmers. 


So much ground was covered by me in the course of 
my tour in Africa that I must confine myself to a few 
specific points of more particular interest and 
importance. Since I landed at Cape Town, the first 
and most remarkable place to be mentioned is the 
National Botanic Garden, Kirstenbosch. Here there 
is being built up a garden, which should be one of the 
great botanic gardens of the world. Linked with 
Kirstenbosch is the interesting and instructive Karroo 
Garden at Whitehill, near Matjesfontein, where 
there is a remarkable collection of the characteristic 
Karoo plants, most of which cannot be grown properly 
at the Cape itself. 

As a centre for research, good work is being done 
at Kuirstenbosch in the cultivation and chemical 
examination of several plants of economic value, more 
especially for their essential oils. Reference may be 
made in particular to the Buchus, the true lavender, 
peppermint and pelargonium, all of which yield 
valuable essential oils and appear to be suitable for 
cultivation on a commercial scale in the Cape Province. 
This work on economic and also on medicinal plants 
may be expected to stimulate the creation of useful 
minor industries, and much more could be done in 


this direction were more funds available. 
At Fauresmith, near Bloemfontein, is the veld 


research station of the Department of Agriculture. 
The grassy veld on the flat land all round has been 
very much over-grazed, and the ground is in many 
places almost bare of vegetation. Owing to the 
destruction of the vegetation by grazing, numerous 
deep sluits have been scooped out by the torrential 
rains, and these get constantly deepened with further 
rains. Work that is being done at Fauresmith is 
mainly concerned with the problems which have arisen 
owing to the excessive grazing and erosion, and an 
interesting experiment has been made in fencing off 
a large area of the kopje itself to exclude animals. 
The effect of enclosing this large area is remarkable, 
since the plants within the fence have grown 
considerably, and there is now a very striking boundary 
between the semi-bare grazed country outside the 
enclosure and the considerable development of scrub 
and other vegetation which has grown up inside the 
fence. Outside the fenced area animals eat the dwarf 
mesembryanthemums as well as the grasses and 
bushes, while inside all the plants have developed in 
a very remarkable manner. It seems clear that, if 
cattle could be allowed to graze only for certain periods 
on the veld so that the plants had time to recover 
between grazing periods, a great deal of the present 
barren condition of the veld country might be avoided. 





A TYPICAL STRETCH OF VELD COUNTRY. 
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[South African Railwavs. 


The grassy veld has been very much over-grazed and the ground is in many places almost bare of vegetation. 
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The station is equipped with a well-fitted laboratory 
and has all the necessary facilities for chemical and 
physiological investigations. It is in the charge of 
Dr. Henrici, who is engaged in determining the nutritive 
value of the various native plants which are palatable 
to cattle, and also of those which cattle do not eat. 
The resistant power of the plants to drought and grazing 
is also being tested. The average rainfall at the 
station is about seventeen inches, but as most of it 
comes down in heavy storms and quickly runs off the 
hard dry surface, the rainfall figures are misleading, 
as they do not really indicate the actual amount of 
rain which may be absorbed by the soil. When I 
visited the station there had been no rain for eight 
months, and though the whole country was very dry, 
it was remarkable to see how well the plants were 
growing and sending up fresh shoots wherever they 
had been protected from animals. 

It was of great interest to learn that a high percentage 
of both potassium and phosphorus has been found 
to occur in some of the plants, despite the fact that 
both these elements cccur in only 
many of the most unpromising looking 


small amounts 
in the soil ; 
plants also have been found to be of nutritive value. 
The station below the kopje is laid out in plots one- 
eighth of an acre in extent, each being devoted to one 
native plant, and experiments are being made with 
some in cutting them over at intervals to test their 
recuperative power. It was interesting to see new 
shoots being put out by the plants which had been 
cut over in spite of the dry condition which prevailed. 
Grazing experiments were also being conducted, five 
sheep being fed on various plots; so far they all 
seem well suited for sheep. Though a certain number 
of useful exotic plants are being grown in the twenty- 
one different plots, the main attention is being given 
to native plants, and this is undoubtedly wise, since 
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EXPERIMENTSjIN SHEEP GRAZING. 
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native plants are far more likely than are exotic ones 
to thrive well under the dry conditions which prevail 
in this region. 

Another research department linked with the 
headquarters at Pretoria is the experiment station 
at Durban. Here important work on mosaic and 
streak diseases of sugar-cane and maize is being 
investigated and some very ingenious technique has 
been devised for the transmission of the virus to 
healthy plants by the Jassid insects. This is done 
in the quarantine house which has been built here and 
the insects are fed with the extracted juices from 
infected plants and then transferred to healthy plants. 
Work on ’’ disease of tomatoes is also 
being carried out in the laboratory. The Natal 
Herbarium is housed in an adjacent building and 
contains a very fine collection of Natal plants. The 
Union of South Africa is so large, and exhibits so 
many different types of vegetation in the different 
states, that it is most desirable that the sub-tropical 
vegetation of Natal should be collected together at 
Durban, in order that it may be properly studied by 
the numerous students and by the botanists living in 
that part of the Union. 

[It is at Pretoria naturally that one is able to see the 
principal activities of the Department of Agriculture. 
I cannot deal with all the activities which are centered 
in the department, but one in particular is that 
connected with the study of native pasture grass and 
Attention is wisely being concentrated 


‘ bunchy-top 


other plants. 
on native plants which are of nutritive value, and at 
the experimental station at Prinzhof there are, among 
other grasses and native plants on trial, a large number 
of forms of the ‘ woolly finger ’’ grass, which have 
been collected at different places throughout the 
Union. The station is divided up into a number of 
small plots, each of which is growing a different strain 
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[South African Ratlways. 


If cattle could be allowed to graze‘only for certain periods so that plants had time to recover, a great deal of barrenness would be avoided, 
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COFFEE SEEDLINGS UNDER SHADE. 
Artificial shading of coffee crops is engaging special attention and important 
results are already noticeable. (Photograph by Major Barry Jackson.) 


of this grass, and each plot is now covered with plants 
which have been vegetatively propagated from the 
original plants collected from many different places. 
At the present time eighty-five different strains have 
been collected and each has its own plot. When I 
saw the plots there had been no rain for six months 
and some of them had been grazed by sheep while 
some had been left ungrazed. Very great differences 
were shown by the grasses in the different plots. 
Of the un-grazed specimens some were in_ flower 
while some were brown and dry; in some the leaves 
were withered and showed little sign of life, though 
the plants were seen to be alive below the tuft of 
brown leaves. These marked differences are of great 
interest and in some cases they were so striking that 
botanists will certainly have to reconsider the nature 
of this large compound species. 

It is clear that the “‘ woolly finger,’ as originally 
understood by botanists, needs careful examination, 
for there are very marked differences which are of 
considerable importance in connexion with their 
agricultural value. Not only is the feeding value 
of some of the forms higher than that of others, but 
their resistance to drought is equally marked. In 
order to determine their value for drought resistance 
and for feeding purposes certain plots have been fed 
to sheep. Plots of half-an-acre of certain of the 
varieties have carried three to six sheep for over a 
year. The sheep have been given nothing else, and 
have done remarkably well; the grasses were still 
growing vigorously and sending up young shoots, 
although there had been a long drought of six months 
and no irrigation. The Government has recently 
set aside an area of 350 acres at Rietondale, near 
Pretoria, for a grass experiment station. Here ten-acre 


plots are being planted with several of the ‘ woolly 
fingers,’ and results of great importance to the 
agricultural community will certainly be yielded by 
the larger scale experiments. 

Another interesting piece of research work now in 
progress at Pretoria is in the direction of plant 
immunity, and I was able to see something of this 
work. Instead of trving to find a form or variety 
of some economic plant which may chance to be 
immune to a particular fungus disease, the problem 
is being attacked from the soil side, and as a result of 
reinforcing soil conditions it is possible to effect a 
marked change in a plant’s immunity to certain 
diseases. When the results of this work come to be 
published it should mark a distinct advance in the 
realm of plant pathology. 

Time unfortunately did not allow me to pay a visit 
to the cotton research stations, nor would the season 
have been favourable, since the fields were bare. 
There are two cotton breeding stations in the Trans- 
vaal; one at Rustenburg, where problems connected 
with the improvement of cottons for middle-veld 
areas are dealt with, and the other at Barberton, 
where problems connected with the improvement of 
cotton for low-veld conditions are dealt with. The 
results obtained since the latter station was started 
are of such value, not only to the low-veld areas of 
the Union but also to all parts of South and East 
Africa where more tropical conditions prevail, that 





[East African Dependencies. 
A COFFEE PLANT IN BLOOM, 


It was noticeable that there is a tendencv for coffee plants to exhaust themselves 
at an early age, and the study of this problem may depend on shading. 
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they deserve special mention. A preliminary survey 
of the situation indicated that the leaf curl induced 
by Jassid attack was the main limiting factor of crop 
production, and in making preliminary selections 
advantage was taken of the fact that cotton plants 
with hairy leaves were much less subject to damage 
than those with smooth leaves. Intensive study 
was made of the life history of this pest, as well as 
of the nature of the damage caused by it. It was 
proved that the injury caused was direct and not due 


to infection by virus or other disease. 
Studying Hairs on Cotton Leaf. 


Study of cotton selections which showed immunity 
to injury made it evident that the nature of the hairs 
on the cotton leaf influenced this, and only those 
plants which had hairs of 2 mm. in length showed 
this immunity. 
been established and much of the work is now devoted 


Several selection families have now 


to the thorough testing of these types under varying 
soil, seasonal and cultural conditions. 

During my brief visit to Southern Rhodesia I was 
able to see a good deal of the activities of the 
Agricultural Department. Here as at Pretoria they 
are making a careful study of the native grasses from 
the point of view of their suitability for grazing, 
resistance to drought and their nutritive value. / 
herbarium is being built up, as the value of the exact 
identification of plants, which may be of economic 
value to agriculturists and planters, is fully recognized. 

A good deal of valuable research work is being carried 
out at Nairobi, and the work on wheat rusts is of 
great importance. The problem in Kenya with regard 
to wheat is that two different strains of black rust 
occur in the main wheat-growing areas, for which it 
is necessary to breed resistant strains, but they have 
also to include resistance to yellow rust for wheats 
grown at high altitudes where both black and yellow 
rusts are prevalent. The results of breeding for 
rust-resistance, which were’ giving inconsistent 
behaviour in different places, led to the discovery that 
there were two distinct physiological forms of black 
rust which occurred on these wheats, and so far only 
these two forms are known in Kenya. Of about 170 
wheat varieties which have been tested, only a few 
have been found to be resistant to both forms. Yellow 
rust appears to be a troublesome one at high altitudes 
in Kenya and a large series of tests for resistance against 
it are being made. Many of the yellow rust-resistant 
forms produced by Biffen at Cambridge have proved 
very susceptible to black rust in Kenya. It is a 
matter of some interest that probably the reason why 
there are only two forms of black rust in Kenya, while 


there are some sixty in the United States and at 
least thirty in Canada, is the absence of the barberry 
in Kenya; since it is now known that most of the 
distinct forms in America are hybrids, produced on 
the barberry by natural crossing (effected mainly by 
flies), of the different male and female spores formed 
on the barberry leaves. These are extruded with a 
drop of “ nectar,’’ which is attractive to insects. 

In conclusion, I visited the East African Agricultural 
Research Station, Amani. Until I had the opportunity 
of visiting the station I had very little idea of its 
great possibilities. It is clear that there are many 
problems which can only be solved at a central research 
station, such as Amani, since the agricultural officers 
attached to the departments have neither the time 
nor the facilities for carrying out research which 
requires several years for its completion. In the 
plant pathology department, diseases are 
receiving particular study, especially with reference 
to the insect-vectors and the mechanism of the trans- 
mission of the virus. 


virus 


The question of soils is also one of great importance 
to all the East African territories and a soil museum 
is being built up at Amani, which in course of time 
should be useful as a herbarium with its botanical 
specimens. 
value in 


The soil samples will be of particular 
ascertaining the physical and chemical 
properties of those soils which are known to be subject 
to serious erosion, which is so important a problem 
in the tropics. The study of the effect on the soil of 
cover crops and green manure plants is also being 
undertaken, as well as the study of the soil factors 
involved in the limitations of productivity of cloves 
and tea. 


Experiments with Coffee Crops. 


Coffee crops are engaging special attention. Much 
requires to be known as to the vexed question of 
‘shade’ with regard to coffee, and it seems most 
desirable that long distance research should be carried 
out at Amani. An artificial shade experiment has 
been set up which is at all times unshaded by the 
surrounding forest, and here a small field laboratory 
has been erected. The light shade is produced by 
bamboo slats and deeper shading by various thicknesses 
of fabric; and marked results are already noticeable 
with the plants which are grown under slight shade, 
and various degrees of denser shade in comparison 
with those which are grown entirely in the open. 
It was noticeable in several parts of East Africa that 
there is a tendency for coffee plants to exhaust them- 
selves at an early age by over-bearing, and the study 
of this problem may be dependent on shading. 
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Discovering the New Turkey. 
By L. Dudley Stamp, D.Sc., F.G.S. 


In many ways the East 1s changing while the West stands still. 


In Turkey one 1s able to witness the change 


to a remarkable degree, for the introduction of European dress in place of the long-familiar fez and veil has 
been followed by more far-reaching innovations from the western world. 


In the early years of the present century a great deal 
was heard of the Young Turk Party, for the “ Sick 
Man of Europe’’ had long been a by-word. The 
fortunes of Turkey were not improved by the Balkan 
war of Ig12, and so it was that in 1914, full of hope 
that at last her opportunity had come, Turkey entered 
the war as an ally of the Central Powers. The Treaty 
of Sevres wrested from her all her Asiatic dominions 
except Asia Minor, and even there Greece was allotted 
an important area round 
In Europe the 
boundary of the once 
extensive Ottoman 
Empire was fixed a few 


,?) 


Smyrna. 


miles from the walls of 
Stamboul itself. 

Then came the Turkish 
and in the 
Angora which 
had the birth of 
the Turkish Empire seven 


revolution, 
hills round 
seen 





and visible sign which distinguished the Mohammedans 
from the Jews and Christians is gone, and a private 
quarrel does not now develop, as it used in the past, 
into a general religious quarrel spreading throughout 


the town or village. It may be a source of regret 


that the streets of Angora have become so 
Europeanized. The artificial silk stockings, light 
dresses and cloche hats of western Europe have 


replaced the sombre black garb and veiled face, while 
the place of the fez is 
taken by an incongruous 
assortment of caps. But 
it means for the 
peace of the country. 

In the place, 
Turkey to-day is as much 
from Islam as 
from Greek 
the republic 


much 
second 


cut oft 
Russia 1s 
orthodoxy ; 
has broken the power of 
the monastic orders; no 


hundred years before, longer do the whirling 
Kemal Pasha rallied a dervishes perform their 
> ja . “A rst] ites c .O 1 
large Anatolian force. “rnene cnt vane CoE oe, mystic rites ut kK nia, 
His ob J ect was the Constantinople remains a city of wonderful memories. There is always the and many a minaret Is 
recovery of Smyrna and romantic Golden Horn, the W all which cuts the city off from the rest of Europe. silent But modern 
7 ww a c ’ < * . 
within three years he had Turkey has not the 


reunited Turkey. But it is a new Turkey in more 
senses than one. A republic replaced the old Ottoman 
Empire, and in the compact rectangular country which 
forms Asia Minor, and in the small fragment of Europe 
round Stamboul which comprises the new country, 
there are about thirteen million people: not a large 
number for the development of such an enormous 
tract, but the population is essentially Turkish. The 
alien element has been expelled by an exchange of the 
rich Greek merchants and manufacturers, who formed 
the bulk of the population in such towns as Smyrna, 
for the Turkish peasants of Thrace and Macedonia. 
Amicable relationship has now been established 
between Angora and Athens and the age-old 
antagonism of Christians and Moslems is at last 


removed. By abandoning the fez and veil the outward 


arrogance of a young nation which refuses to recognize 
its mistakes. There was at first a great insistence 
that Turkish should be the only language; and two 
years ago through the length and breadth of the land 
it was difficult to see any public notice except in 
Arabic script. One purchased a railway ticket with 
no indication at all in Roman letters of its character 
or validity. This obviously rendered contact with 
European nations extremely difficult. Now, though 
Turkish is still the great language, it has lost its 
formidable character when written in our own Roman 
lettering. 

The area of Turkey is nearly half a million square 
miles, and includes the whole of the mainland of 
Asia Minor, unless one excludes the neutral zone of 
the Dardanelles and Bosphorus. In Europe Turkey 
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extends to Adrianople and the Maritsa river. The 
main part of the country is, then, in Asia Minor, 
alternately known as Anatolia. Topographically Asia 
Minor consists of a great plateau averaging about 
three thousand feet above sea level. The plateau is 
bounded on the north by the Pontic ranges and on 
the south by the Taurus mountains. Much of the 
surface is rolling country, interrupted by ridges which 
rise far above the common level and run mainly from 
east to west. In the west of the country the mountain 
ridges project to form headlands on the very irregular 
west coast, and between them 

fertile 

the 
and 


lies such valleys as 
Caicus, the 
the Meander. 


remarkable 


those of 
Cayster 
There 

trasts between the four main 
Turkey: the 
coastlands, the 
and 


are con- 
divisions of 
plateau, the 
forested mountains 
the tract 
Stamboul. 

To know’ something of 
Turkey 


European round 


modern one must 
explore each of these divisions 
and one must realize in the 
first that 
Constantinople, or to give it 
its new official name, Istanbul, 


is no longer the capital of 


instance 


Turkey, and is no_ longer 
indeed representative of 
Turkey. Those who _ have 
known the city in the days of 
old will be _ disappointed 
perhaps at the present-day 


lack of life and vitality, but it 
remains a city of wonderful 
memories. There is always 
the romantic Golden Horn, the wall which cuts 
Istanbul off from the rest of Europe, the incomparable 
Santa Sophia, the most celebrated of all its ancient 
monuments and to this day the supreme achievement 
of Byzantine art. Built as a church in the sixth 
century A.D., it has formed the prototype of all 
Istanbulian mosques since 1453, when the conquering 
Turk replaced the Cross by the Crescent. But Santa 
Sophia has a solidity of construction which sets it apart 
from its successors and gives it a charm peculiarly its 
own and in contrast with the mosque of Sultan Ahmed 
opposite, with its six slender minarets. 

If the mosques of Istanbul are reminders of the 
day when the Sultan was not only ruler of the Ottoman 





TEMPLE OF AUGUSTUS AT ANGORA. 


A visit to Angora reveals the new Turkey at work. 
of Augustus is a reminder that the citv is new and yet old. 


Empire but the head of the Mohammedan religion, 
it is the Seraglio which brings one into contact with 
the Turkey of the past. As one enters this imperial 
city within a city, and sees the magnificent Imperial 
Gate, it requires but little imagination to picture the 
statesmen of old sitting beneath the shade of the old, 
gnarled place tree that still survives. To the left lie 
a number of buildings housing the Ottoman Museum ; 
but the centre of interest in the Seraglio is afforded 
by the former Imperial buildings. 

One passes through the imposing gateway known 
as the Ortucapou and enters 
the second court, delightfully 


laid out with lawns and 
avenues of cypresses and 
surrounded’ by _—. galleries. 


Within this again is a third 
court, consisting of elaborate 
gardens, with the Seraglio 
mosque, the Imperial Treasury 
and other buildings. Within 
the fourth and last division, 
stood the spacious buildings 
which once housed the wives 
of the Sultan whose pavilion 
stands in the midst. But the 
old seat of government of the 
Sublime Porte in Istanbul has 
an air of desert, and to see 
the new Turkey at work one 
must penetrate to the Asiatic 
shores, far into the heart of 


the plateau, and visit the 
capital of Angora. 
In the midst stands a 


precipitous hill, still closely 
surrounded by walls, a 
reminder that Angora is new 
and yet old. Broad streets, 
spacious public buildings and a far-flung residential 
town are evidence of the activities of the new Turkey. 
Yet within a few miles one may find the real mainstay 
of Turkey, the Anatolian peasant at work: with his 
pair of bullocks drawing an old-fashioned wooden 
plough, and his home-made, solid-wheeled bullock 
cart. Even more characteristic is the old shepherd 
in his quaint hooded cloak, following in attendance 
upon a mixed herd of sheep and goats which roam 
the sparsely covered Anatolian hills in search of 
fodder. In the intense heat of summer the shepherd 
rests in the shadow of the mud-walled enclosure 
which in winter serves not only to protect his flock 
but to give him shelter and a temporary home. 


The Temple 
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Travelling day after day over the barren surface of the 
Anatolian plateau, one is impressed by, the vastness 
of the country. 

There are huge areas remaining to be reclaimed 
and used, vast marshes, huge salt lakes and barren 
tracts of almost desert land. Here and there is a 
more favoured stretch, with fields of young green 
wheat in the spring, or of golden grain later in the 
summer; sometimes an irrigation canal bringing 
water from far distant mountains reminds one what 
can be done towards the development and irrigation 
of this land. In the heart of such a fertile stretch 
lies Konia, a collection of untidy streets and mud 
houses, a storehouse of ancient architectural treasures, 
once the stronghold of the monastic orders but now 
a strong military post against the resuscitation of 
their activities. But it is from Angora that one ought 
to penetrate further eastwards into the mountainous 
eastern half of the plateau, into what is often called 
the Siberia of Turkey ; an inhospitable tract, with its 
bitterly cold winter, scorching summer and lack of 
rainfall. 

Here one may fully realize the difficulties of 
strengthening communications, of carrying out 
Turkey’s great railway programme and of peopling 
the country. Or again to the north of Angora one 
may follow the new railway and penetrate at length 
to the forested mountain ranges which divide the 
surface of the plateau from the Black Sea and from 
the tobacco ports along its shores. From Konia the 
visitor follows the Berlin-Baghdad railway, full of 
admiration for the German engineers who, in face 
of great difficulties, engineered its construction through 
the mighty Taurus range and via the Cilician Gate 
to the cotton-growing plain. The hot 
and the mild winters are reminiscent 

rather than of a European country. 
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THE WALLS OF ISTANBUL, 


A view of the massive wall which surrounds Istanbul, one of the few remaining 
links with the past in a city which is no longer the capital of Turkey. 





A PEASANT’S BULLOCK CART. 
Within a few miles of Angora one may find the real mainstay of Turkev, the 
Anatolian peasant with his pair of bullocks and old-fashioned home made waggon. 

One cannot claim to have seen the new Turkey, 
however, until a visit has been made to the rich valleys 
which open out to the west coast. With their extensive 
vineyards, fig trees, and olive groves, and their wide, 
cultivated fields, the visitor realizes that here is the 
really productive region of Turkey, a region of peculiar 
interest and beauty, both from its historical associations 
and from the singular beauty of its coast. Where else 
in the world can one find cheek by jowl such centres 
of interest, ancient and modern, as Troy, Olympus, 
and the Dardanelles. Though the fiction is. still 
perpetuated by the guide-books that the individual 
traveller in the Near East must have a dragoman, or 
personal guide, such is certainly not the case. There 
is much more fun to be gained from wandering about 
on one’s own. The Turk, whether in the small towns 
or represented by the Anatolian peasant, is pleasant 
and hospitable. There is an agreeable absence of the 
pestilential shop-keepers of the Far Eastern bazaars 
or of beggars. 

Turkey is well and efficiently policed, and one must 
be punctilious in securing the necessary passes required 
for various journeys. Except in the larger towns, 
it is true that there are few hotels; but some sort of 
resting place may usually be found. Turkish food is 
simple but generally palatable to the western taste, 
while, armed with a plentiful supply of insecticide, 
the major disadvantage of travelling in Turkey may 
easily be overcome. A copious supply of photographs 
is necessary, as three dozen may be demanded at the 
police stations in a Despite this, 
however, we were able to leave Turkey not only with 
a high opinion of police efficiency but with a heightened 
appreciation of Turkish friendship. In any case, the 
difficulties are usually worth while; for to-day the 
East is changing while the West stands still, and in 
Turkey one is able to witness the change to a 
remarkable degree. 


various week. 
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A Neglected Hero of Scotland. 


By Michael Roberts, B.A. 


Owing to the fact that few of her public records have survived, Scotland has hitherto been largely neglected by 


English historians. 


Recent research, however, has thrown interesting new light on the events of the twelfth 


century, the great age of mediaeval Scotland, 1n which David I played so tmportant a part. 


THERE is perhaps no department of their subject 
which has been so neglected by English historians as 
the affairs of the neighbouring kingdom of Scotland ; 
and there can be few of those interested in their 
country’s history who could give a coherent account 
The reason for this 
ignorance of Scottish history is not far to seek ; for 
Scotland has been so singularly unfortunate in the 
destruction of her public records that there are 


of events north of the Border. 


considerable tracts of her history which are still, 
and probably must always remain, imperfectly 
illuminated. For the second quarter of the twelfth 
century, however, the main current of events is now 
clear, though the motive of the actors must remain 
conjectural ; and modern research is growing ever 
more confident in the interpretation of the evidence 
as to institutional and constitutional arrangements. 

The period which began with the accession of David I 
in 1124 and ended with the death of Alexander III in 
1286 was the great age of mediaeval Scotland. It 
opened with a burst of military glory, and closed in 
profound peace and prosperity. It saw the adminis- 
trative organization of the kingdom, the codification 
of the law, the development of agriculture, trade and 
commerce : it saw, in short, the transformation of 
Scotland from the miserable land of tribal anarchy 
and cultural backwardness that she had been in the 
closing years of the twelfth century to a country where 
a strong centralized monarchy, assisted by an organized 
corps of royal officials, exercised a paternal control 
over a fully feudalized nobility and a partially 
feudalized agricultural population. 


Norman Influence. 


The original and by far the greatest part in this 
transformation was played by David I, who in his 
long reign of twenty-nine years (1124-1153) left his 
mark for ever upon every department of the nation’s 
life. David was the son of Malcolm III (1057-1093) 
by his English wife, St. Margaret, and from his parents 
he inherited that strength and piety to which as he 
grew older he added the tact and wisdom which made 
him no less remarkable as a statesman than as a 





private individual. He was the youngest of Margaret's 
three sons, and while his brothers Edgar (1097-1107) 
and Alexander I (1107-1124) were ruling Scotland, 
David was acquiring at the English court of Henry I 
not merely good manners but an admiration for Norman 
feudalism and institutions which was to be momentous 
for the future history of Scotland. On the death of 
Edgar, indeed, he became, by the will of that monarch, 
ruler of much of south-western Scotland, and in the 
latter part of Alexander’s reign he served a gruelling 
apprenticeship in practical administration when he 
seriously undertook the reduction of Galloway. 


Taming the Galwegians. 


Galloway was then a congeries of broken remnants 
of tribes, regulated by strange laws peculiar to them, 
whose phraseology it is by no means easy to interpret. 
The Galwegians were in their morals, no less than in 
their fighting qualities, barbarians; David, none the 
less, succeeded in taming them. Systematically, he 
organized the Clyde valley into three Wards, wherein 
castles were built and fiefs granted to Norman adven- 
turers. Thus was Galloway hemmed in from the 
north ; and it was not long after David's accession 
that a flank guard was established by the granting of 
the huge fief of Annandale to Robert Bruce. Nor 
was this all: in Galloway itself a multitude of wooden 
castles dotted convenient motes at the foot of the 
hills or along the sea-shore; disposed, it is true, 
with little strategic skill, but by their very number 
securing the peace of the district. 

I have dwelt on this incident because it typifies 
exactly one of the great problems David had to face, 
and gives clear indication of his method of action. 
Scotland was, at his accession, in no sense a united 
nation. The heart of the old monarchy was in Alban— 
the shires of Fife and Forfar—and Argyll, Lothian, 
Galloway and Moray differed from each other in race, 
customs and even language, and rendered but a 
precarious allegiance to the Crown. Herein then lay 
David's first great achievement—the consolidation and 
subjection of his kingdom ; and though the Isles and 
the extreme North remained still in the hands of 
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the Norsemen, in the bulk of the country the royal 
control was secured: henceforward there were to be 
neither Lavernani nor Muravenses, but only Scotsmen. 
To help him in his work he had need of trained 
auxiliaries, and, as was to be expected, he found them 
among the Norman knights of Henry I’s court. A 
considerable influx of Normans attended on David’s 
policy, and provided, as earlier in England, the origin 
of some of Scotland’s noblest families. For the 
newcomers did not give their services for nothing, 
and extensive grants, not indeed of the land itself so 
much as the rights over it, were 
the reward of their labours. 
They helped him, too, to 
carry Scottish foreign policy 
to heights to which it never 
again attained. The attempt 
of Scottish kings to extend 
their border southward, 
repelled bv William Rufus 
and abandoned by Edgar and 
Alexander, was taken up with 
spirit by David, who found 
a pretext and an opportunity 
in the civil war _ between 
Matilda and Stephen. 
Victorious at Clitheroe in 1138, 
he sustained a severe defeat 
at Northallerton in the same 
year (‘‘ The Battle of the 
Standard ’’); but so strong 
was his position that at the 
final pacification in 1139 he 
was left with a predominance 
such as no other Scottish 
king has ever again enjoyed. 
Cumberland, Westmorland and 
Lancashire down to the Ribble 
were retained by him; Northumberland was in fact, 
if not in name, annexed to Scotland. Craven was 
dominated by his nephew William Fitz Duncan. 
His friend, Ailred, was Abbot of Rievaulx; his 
stepson, St. Waltheof, was Prior of Kirkham. Nor 
was his territorial appetite sated by these triumphs. 
A scheme to place his chancellor in the Bishopric 
of Durham came within an ace of success in II4I, 
and in any case Durham seems to have been completely 
under his influence, if we may believe Wyntoun, who 
Says, 
‘“ And swa, in swylk dissentvowne 

The Kyng Daiwy wan till his crown 

All fra the Wattyr off Tese off brede 

North on till the wattyr of Twede.” 





“THE GOOD DEEDS OF KING DAVID.” 


A reproduction from the decoration by W. Hole, RS.A., in 
the Scottish National Portrait Gallery. 


The Scottish control of the North of England lasted— 
with the exception of the loss of Lancashire in 1149— 
till David’s death, and the new order was symbolized 
in the fixing of the capital at Carlisle. The value to 
Scotland of these extensive acquisitions would, how- 
ever, have been highly dubious, if they had entailed 
homage from her king to his rival of England; the 
melancholy history of the Angevin Empire is a lasting 
argument against territories held on such terms. 
But David succeeded in dexterously avoiding the 
meshes in which William I and William II had 
entangled Malcolm III, and 
into which William the Lion 
was later to fall. In fact, he 
never personally did homage 
for any of these lands, and he 
thus contrived to reap all the 
advantages of success without 
any of the countervailing 
drawbacks. 

The significance of his foreign 
policy lies in this: that he 
had the skill and the deter- 
mination to take advantage 
of one of the few occasions 
when it was England that was 
crippled by internal dissensions, 
and Scotland that was strong 
and united for the contest. 
The firm friendship of Norway 
and the close alliance with 
Olave, King of Man, gave added 
strength to David’s position. 
At home, in the meantime, the 
dynastic situation had _ been 
secured by the defeat and 
death of Angus of Moray in 
1130, and the capture of 
Malcolm MacHeth, and later of his son Wimund. 
David was master in his own house: he was free to 
work his will with Scotland, unhindered by foreign 
menace or internal sedition. 

His first concern, as the true son of St. Margaret, 
was for religion. The reforms which his mother had 
striven to enforce were carried out by David. The 
Celtic church was brought into line in government 
and ceremonial, as it had always been in doctrine, 
with the Roman church. The episcopal organization 
was completed, and the parochial encouraged. Mon- 
astic orders raised their stately houses in the sheltered 
valleys of the south-east, stimulated by the splendid 
generosity of ‘“‘ A sair sanct for the croon.’’ And here, 
perhaps, David’s piety got the better of his judgment, 
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so large were the grants and so remarkable the 
immunities enjoyed by the more favoured of these 
houses. But though the price paid for the religious 
innovations was a heavy one, it was worth the paying. 
The Celtic church was stagnant, barren, and corrupt. 
David at least saved Scottish religion from becoming 
a moribund faith irregularly administered by an 
hereditary caste of priests; he saved it also from 
ecclesiastical subjection to England ; he marked out 
its bounds in his feudal world; and he enriched and 
beautified not merely the church of his day, but the 
whole of Scotland’s subsequent civilization, by a 
munificence truly royal and a piety truly sincere. 


A Constitutional Revolution. 


Turning now to secular matters we find that David, 
as far as we can judge from our limited knowledge 
of his predecessors, inaugurated a_ constitutional 
revolution startling in its radicalism and completeness. 
Not merely was primogeniture established as the rule 
of succession, not merely were the composition and 
functions of the King’s household brought into line 
with the prevalent custom in England, but an adminis- 
trative revolution was begun and carried a long stage 
towards completion, whereby the old Celtic system 
of government, based on tribal confederations, was 
rapidly superseded by a more modern organization 
based on feudal ties and centralized monarchy. 
But it was certainly on no survival from the old 
regime, however cleverly modernized, that the King 
chiefly relied. The sheriff, dispensing justice from 
his royal castle, and collecting efficiently the royal 
rents, was in Scotland, no less than in England, the 
factotum of the government, and the well poised axle 
whereon the wheel of state revolved. Henceforward 
there could be no return to the old conditions, no 
such relapse into anarchy as followed the death of 
Malcolm ITI. 


survivals of the old order diversified the homogeneity 


A new epoch was opening, and though 


of the new in such a way as to produce, in the judicial 
sphere at least, frank confusion, it was a confusion 
big with promise ; and paradoxical as it may seem, 
it was a step toward uniformity and the simplicity 
to which uniformity gives birth. For Scotland was 
not allowed to stagnate in legal chaos, but was impelled 
along the broad highway of progress by the very King 
whose bold innovations rendered such an impulse 
necessary. 

These remarkable achievements could not be without 
their effects on the lives of the people, and in one 
particular at least they seemed to strike a fatal blow 
at the very foundations of the old Celtic society. For 


the King was not content merely to feudalize his 


government; he determined, with an amazingly 
light-hearted courage, to destroy the tribal organization 
of society and the customary Celtic methods of land- 
holding, and substitute for it the pyramidal feudal 
form which prevailed elsewhere in western Europe. 
And the incredible thing is that he succeeded. To 
break down almost within a generation the practice 
of years; to transform into a feudal state a country 
whose tendency towards such a change had been 
incomparably less than that of Anglo-Saxon England ; 
to temper the cold wind of innovation so wisely and 
firmly that there was hardly a murmur till David 
himself lay dead in Dunfermline—this was a 
statesman’s work. It is true that Scottish feudalism 
was, and always remained, an exceptional variety : 
ethnographical and geographical influences accentuated 
customal variations, and prevented, for instance, any 
general “‘ manorial ’’ system obtaining an established 
position. Feudalism brought evil in its train no less 
than good. In Scotland it long outlived its usefulness, 
but the defects of the system—and in particular its 
encouragement of baronial anarchy—were in no way 
inherent in David’s creation, where disruptive elements 
were held in check by a centralized administration 
devised expressly to that end. 

The towns, no less than the countryside, were 
transformed under the wand of the royal magician ; 
and the proud independence of many a Scottish 
burgh dates from this period. Trade and commerce 
were still in their infancy, but soon the hardy Scottish 
mariners were to forsake their cautious coasting 
voyages and fare across the North Sea for the luxuries 
of Hamburg and Bremen. Fairs, those necessities 
of mediaeval life, became more frequent and _ life 
became more gracious for the inhabitant of North 
Britain. Aulred of Rievaulx spoke with enthusiasm 
of David’s commercial successes, and William of 
Malmesbury assures us that he remitted taxes to all 
who would improve their dwellings, dress more care- 
fully and feed more nicely. 


Many Innovations. 


But life was rude as yet in Scotland. The general 
use of writing for important business was barely a 
century old. The first circulating medium since the 
withdrawal of the Romans was minted by David: 
the first crude attempt at a standard weight owes its 
inception to the same monarch. David, amid all 
his clamorous titles to Scotland’s grateful remem- 
brance, deserves perhaps best for the compassion with 
which he viewed his country’s backwardness, and the 
zeal with which he laboured for her happiness and 
advancement. 
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Measuring the Heat Production of the Body. 
By F. G. Benedict. 


Director of the Nutrition Laboratory, Carnegie Institution of Washington. 


The heat production of the body is the subject of research at the Carnegie Institution of Washington. Tie 
results of this work have already proved of definite practical value, notably in the investigation of diseases. 








In the course of the last decade the production of 
heat, or basal metabolism, of several hundred normal 
men and women has been measured, and together 
with this measurement we have taken note of their 
height, weight and age. From an elaborate statistical 
analysis of these data four primary factors have 
been noted, each independently affecting basal 
metabolism. These are weight, height, age and sex. 


Weight and Height. 


It is, therefore, impossible to compare uncritically 
the heavy man with the short and small man, for 
this brings in two factors, weight and height. But 
if we compare two men of the same height, the heavier 
man will produce more heat than the lighter man 
of the same height. Thus we see that weight alone 
increases the heat production. Height also raises 
the heat production. 

It is not necessary to eat food in order to develop 
heat in the body; life still goes on, and the body 
itself furnishes the energy. Animals subsist for an 
incredible time without taking food, always drawing 
upon their body fat. The steer has fasted fourteen 
days, the dog as long as sixty days, and even the 
white rat twenty days, and yet all these animals 
recovered promptly when feeding was_ resumed. 
After such a fast these animals are not as active as 
before fasting, but they are by no means dead. They 
are ready to take food, and although they cannot do 
much heavy work, it is surprising what they can do. 
For example, the man at the thirty-first day of fasting 
delivered an oration for thirty minutes with strong 
gesticulations ; he also danced and ran upstairs. 

The _ coid-blooded furnish some 
astonishing illustrations of the ability to subsist on 
body material for a long time without feeding. The 
python lies quietly, almost inert. It has a low body 
temperature, a low respiration rate, and a low heart 
rate. Its whole level of activity, and therefore the 
heat production, is very low. The reserves of body 
fat are slowly drawn upon. The python may last 
without food for as long as two or three years. 

Perhaps one of the most interesting of the internal 


animals most 


factors affecting basal heat production is that of age. 
The heat production is lowered by age. A 
man, for example, at twenty-five years of age in 
full prime of physical vigour, produces more heat 
than a man of the same height and weight but seventy 
The fires of life are burning at a 
Age is an important 
consideration 


years of age. 
somewhat lower ebb in old age. 
factor to take into 
metabolism is being measured or considered. 


The influence of age is particularly striking in 


whenever basal 


adolescence ; indeed it may actually counteract the 
rather considerable increase in heat production due to 
height and weight. Thus, when we were studying 
groups of girls from twelve years to eighteen years of 
age, we found that as a result of their growing older 
they increased in weight and increased in height, both 
of which factors would normally tend to raise the 
metabolism. 
age factor lowered the metabolism and we found, 
singularly enough, that with all the girls (and we 
measured some 150) the total basal heat production 
expressed in terms of twenty-four hours was about 
I,250 calories, whether a girl was twelve or eighteen 


But as they were growing older, the 


years old. 
Production not Uniform. 


Finally, it is definitely shown that women have a 
lower heat production than men, taking into account 
weight, height and age. That is, women of the same 
height, age and weight as men would produce approxi- 
mately ro per cent less heat. Of course, the average 
woman is both shorter and lighter in weight than the 
average man, but the factors of weight, height and 
age can be equalized in a statistical analysis and the 
effect of sex clearly shown. Thus we see that basal 
metabolism, which is the heat production of the 
average individual lying quietly awake before 
breakfast, while reasonably constant from day to day 
with the same person, is by no means uniform for 
all people. 

Since a large number of normal men, women and 
children of both sexes have been measured and these 
measurements have been subjected to careful analysis, 
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certain standards or predictions are available to the so-called “ goitre belt.’’ Surgeons and physicians 
clinicians, dietitians and economists that make it emphasize strongly the tremendous value of this 


possible to predict fairly closely what would be the 
probable heat production of any individual, knowing 
the height, weight, age and sex. The variability 
between individuals in the large number of persons 
measured is such, however, that we cannot say 
definitely that the basal metabolism of any one person 
In all probability the predicted 
heat production of a certain person will be not far, 
This 


prediction is based upon a complicated mathematical 
analysis of all these measurements, but it has been 


will be a fixed value. 


on the average, from his actually found value. 


simplified by the use of an ingenious chart. By means 
of this chart and a proper scale one can read off directly 
the this 


chart anyone knowing his height, weight and age can 


probable heat production. Indeed, from 


predict his own basal metabolism. 
Practical Applications. 

It may reasonably be asked whether the measure- 
ment of heat production has any practical value ? 
[ have emphasized the fact that we the 
quantitative 


have in 
measurement of basal metabolism a 
expression of the level or intensity of the vital processes. 
This means the pooled vital activity of the entire 
body, not simply the muscles of the hand, heart and 
eye, or the activity of the brain, but the entire activity 
of the body when resting quietly. The measurement 
of basal metabolism is an important biological and 
physiological operation in itself, for it enables us not 
only to compare different men of varying weight, 
height and age, but to compare children with adults, 
animals with each other and with humans, and warm- 
blooded animals with cold-blooded animals. 

All these comparisons are of intense physiological 
interest and are helpful in interpreting the physiology 
of man. But we have more specific and direct uses 
of heat production measurements, for the welfare of 
man himself. In the first place, I have said that the 
basal metabolism of an individual remains reasonably 
constant from day to day. If the heat production of 
that individual is measured when he is perfectly well, 
he has an index of his basal metabolism that will be a 
great help in case he subsequently develops some 
disease. 

[In certain diseases, particularly disturbances of the 
thyroid gland, such as goitre, measurement of heat 
production has proved to be invaluable, not only in 
diagnosis but especially in following up the effect of 
treatment, which may be either surgical or medical. 
[ suppose each day in the United States alone there are 
hundreds of basal metabolism measurements made in 


measurement in the treatment and understanding 
of goitre. 

Since in most cases the individuals have not had 
their heat production measured suffering 
from a disease, recourse must be had to the prediction 
standards. The patient’s basal metabolism is, there- 
fore, measured in the hospital with great care, and 
then, from the weight, height, age and sex and the 
prediction the 


predicted 


before 


normal basal 
measured 
Sometimes 


Indeed, 


standards, probable 
and the 


production is compared directly with it. 


metabolism is heat 
the measured metabolism is enormously high. 
a heat production 60 to 100 per cent above basal is 
not rare in cases of goitre. 

The basal metabolism is also of practical value in 
estimating the food needs of people who are markedly 
over or under weight. The stout person, carrying 
an excessive load of body tissue, is obviously over- 
of this should be 
removed by careful dietetic procedure. One of the 
first requirements is to know the basal metabolism. 


nourished. A certain amount 


How much can the 
food consumption be reduced? What is the effect of 
dieting? The measurement of 
production is invaluable in planning the course of a 


How does it vary from normal ? 


continued heat 


reduction treatment. In the case of people who are 
under weight, their basal metabolism is measured, 
their caloric needs are carefully computed, additions 
to the diet are made, and the result of such dietetic 
handling is carefully followed by heat production 
measurements. 


There is, further, a practical value in_ basal 
metabolism studies, especially of groups or large 


numbers of individuals, where it becomes necessary 
to estimate the food requirements and make large 
purchases of food. This is particularly important 
in the budget of large institutions or, indeed, such 
services as the Army and Navy. _ In order to purchase 
wisely and economically, studies of basal metabolism 
are of great importance. 


Studies in Anthropology. 


Finally, a most interesting use of heat production 
measurement has been discovered in connexion with 
studies in anthropology. It has been accidentally 
discovered that Chinese and Japanese women had a 
very low metabolism compared with that of American 
women. This suggested strongly that there was a 


racial factor in heat production, and studies are 
being made of different races, using basal metabolism 


as a factor in determining differences. 
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Are Rocket Cars Practicable ? 
By Herbert Chatley, D.Sc., M.I.C.E. 
Wangpoo Conservancy Board, Shanghat. 





SURPRISE has recently been expressed that so practical 
a people as the Germans should concern themselves 
with rocket-driven automobiles, since the duration of 
the propulsion of such motors is open to question. 


Such an expression of opinion shows that some 
misconception exists about rocket — propulsion. 
Experiments with cars or sledges have, broadly 


speaking, two objects: first to demonstrate and test 
the recoil which may be developed, and secondly to 
achieve speed records. As a matter of fact it is very 
probable that both rocket-driven cars and aeroplanes 
are unpractical, but this does not wholly condemn the 
principle of rocket propulsion or the utility of such 
experiments. 

Mechanical analysis shows very clearly that rocket 
propulsion is only really efficient at very high speeds. 
Since such high speeds in the air involve large air 
resistance, rocket propulsion is the only means by 
which propulsion in empty space can be achieved 
and empty space is the only environment in which 
In order, 
 aery 


rocket propulsion is reasonably efficient. 
however, to reach empty the earth's 
hull’’ must be penetrated, and experiments provide 


space 


data towards that end.* 

The duration of the thrust is of great importance ; 
and this depends on obtaining the necessary recoil. 
Thus, for example, if a vertically directed rocket 
weighs ten pounds, the initial vertical recoil must 
equal or exceed ten pounds. If the effective ejection 
velocity of the products of combustion is two thousand 
feet per second, a mixture of one-sixth of a pound 
must be burnt each second to produce this recoil. 
If the rate of combustion is constant, and half the 
weight of the rocket (five pounds) consists of propellant, 
it is clear that exhaustion occurs in thirty seconds. 

With maximum ejection velocities, it is improbable 
that a duration exceeding ten actual 
propulsion can be obtained for a vertical thrust, and 
For horizontal 


minutes of 


it will generally be much less than this. 
thrust the period of propulsion can be extended in 
the ratio of the weight to the horizontal resistance 
for an aeroplane, say, eight times and for a car more 
than this at moderate speeds. 

These short durations, which are certainly on the 
high side, are rather forbidding, and it seems very 
certain that unless the velocities produced are very 





* Discovery, February, 1931, page 56. 


high, no really practical results can be obtained. 
Further, it must be noticed that the production of 
high velocities involves appreciable acceleration as well 
as great air resistance, both of which require increased 
thrust and therefore involve reduced duration. 

The acceleration difficulty can be slightly modified 
by launching the rocket from a powerful catapult. 
The air resistance difficulty can be appreciably modified 
by starting from a mountain height or, as Oberth has 
suggested, by raising the rocket to a high level by 
aircraft. The multiple rocket is also much spoken of 
in this connexion, since the larger the rocket, the less 
effective the air resistance. 

The calculations of Goddard, Oberth and Pelterie 
show very detinitely that, under certain difficult but 
probably surmountable conditions, a vertically flying 
rocket can reach outer space, and that under still more 
diffeult and doubtfully surmountable conditions the 
velocity needed to overcome the earth’s gravitation 
continuously might be attained. 


Treasures of Byzantine Art. 
(Concluded from page 243.) 


church. Imperial Rome had attempted to introduce 
colour into her architecture but she never succeeded 
It is this warmth and richness of 
If any 


as did Byzantium. 
Byzantine art which strikes one at every turn. 
material has a colour of its own, that colour is used to 
the fullest advantage. Greeks and Romans alike 
were lovers of colour, but never quite in the same way 
as the Byzantines. Italians of the quattrocento and 
cinquecento attempted to develop colour schemes 
from Byzantine art, but their own natural genius for 
different colours and their wholly western outlook soon 
swamped the old Byzantine inheritance with a blaze 
of new ideas and colour inventions. To come back 
to the Byzantine colour-schemes is to see what had 
originally inspired the Italian artists. But to proceed 
beyond one’s inspiration to something else is not 
necessarily progress. Often enough it is merely 
change. 

So many critics from Vasari down to John Addington 
Symonds have thought that what the Italians left 
behind were the mere swaddling clothes of an inferior 
life. It was that point of view which relegated 
Byzantine art to the dust heap for many generations. 
The exhibition in Paris is the first attempt on a 
reasonably large scale to show what Byzantium could 
do at a time when Italy was a mere barbaric province. 
There will be few now to deny Byzantine art, at least 
in its richest days, a place among the great periods 


of art. 





PE@SG@?vy 2 se 





Book Reviews. 


The Intelligence of Animals. FRANCES Pitt. (Allen & 


I5S.). 


By 
Unwin. 
Miss Pitt’s books are fast becoming classics, if they are not so 
already. 
certain birds and animals. 


This book is a study in the comparative psychology of 
It is divided into seven parts; one 
deals with the mallard and the decoy duck, and their tempera- 
mental differences. Another is a study of the semi-domesticated 
peafowl. A third compares the characters of the horse, the 
cow, the pig, and the sheep, while in part four the dog and the 
Then there is a fascinating 
Another 
section describes the lemming, the nesting of the crane, and that 


cat are examined and contrasted. 
study of the fox, both as a pet and a hunted animal. 
mysterious little beast the Skomer vole. Lastly there is an 
inquiry as to the mind of the common trout. 

Those sections which treat of domestic 
In spite 


It is all interesting. 
beasts have the widest appeal to the general reader. 
of the criticisms evoked by Miss Pitt’s depreciation of the horse’s 
the 
The cow is, in her opinion, far more 
the 
The pig the 


‘ 


intelligence in ‘‘ Animal Mind,”’ she sticks to her colours : 
docile slave.’’ 
intelligent : the 


tendency to blind panic and has a fair memory. 


horse is a “* 


latter is not handicapped by horse’s 
author considers to be one of the more sagacious of our animal 
neighbours. Sheep, contrary to popular opinion, have character ; 
some show exceptional individuality. These views will surprise 
and perhaps irritate some readers. But there are many well- 
marshalled facts to support her contentions. Of the dog’s mind 
the author seems to hold a fairly high opinion : he has memory, 
‘some power to look ahead and perform purposive actions.”’ 
The cat remains a mystery. The fox she finds undoubtedly an 
animal of intelligence, but not so preternaturally cunning as 
the proverb suggests. 

What distinguishes this book from some others of the same 
type is its broad-minded sanity. There could be no more 
salutary reading for town-dwelling people who know little of 
Miss Pitt’s 


wide and varied experience of both wild and domesticated 


the country and its animal and bird inhabitants. 


creatures enables her to give to those less fortunate in their 
environment an insight into the minds of the inhabitants of 


the yet unspoiled countryside. In these days when, as the 


recent census figures show, more and more people are becoming 
town or suburban dwellers it is increasingly important that 
the inhabitants of city and country should understand each 


other. This book should do much to bring about this most 


,? 


desirable result. All ‘‘ town-mice ”’ should read it, but ‘‘ country 


mice ‘’ will enjoy it as well. The sixty-eight admirable photo- 


graphs add greatly to the reader’s enjoyment. There is an 


index, that most necessary adjunct, whose omission so often 


renders a book useless for reference purposes. 


A History of Fishes. By J. R. 
LiEuT.-CoL. W. P. C. TENISON. 


NORMAN. Illustrated by 


(Benn. 28s.). 


How fast does a fish swim? How many fishes are there in 


the sea’ Why does a fish die when taken from the water ? 
Where did fishes first come from ? 
fish Can a fish think or feel pain? (a favourite query 
from the angler !) 


To what age does the average 
live ? 
What is rock salmon? Are we depleting 


the stocks of fishes in the sea by over-fishing? Mr. Norman 


gives these as examples of the many strange questions to which 
in the course of his work as assistant keeper in the British 
Museum (Natural History) he is called upon to supply answers, 
It will be agreed that in deciding to write a book supplying 
solutions to the problems which perplex an amazingly curious 
public, the author committed himself to a difficult undertaking, 
Not only had he to face the task of providing a veritable 
encyclopaedia on fishes and fishing, but also to consider how he 
could make this at once useful and attractive to the reader, 
whether layman or expert. He certainly adopted the surest 
means of attaining success, for he elected to discuss fishes as 
living animals rather than as museum specimens or “‘ corpses 
who among us is not intensely 
moved by the well-told story of the habits and structure of a 
living creature ? 


on the fishmonger’s slab” : 


This book is undoubtedly a volume for us all, whatever our 
personal needs or pursuits in the study of fishes may be. What 
fishes are, how they are built, how they swim and feed and 
reproduce their kind; their classification and distribution ; 
the story of their evolution; their place in mythology and 
their use to man, and their dis-services—all these 
matters receive attention in the light of information drawn 


religion ; 
from a great number of published works. Readers, too, will 
be aided by a well-classified index. 
quite so satisfactory an account of the world’s fisheries as one 


The author has not given 


might have expected in view of their importance and interest, 
but that is a point upon which opinions may differ. 

Lieut.-Col. Tenison has performed a great service in giving 
The of 
oft-repeated figures and the substitution of simple but artistic 


so many new _ illustrations. conspicuous absence 
drawings is one of the most noteworthy features of the book. 
The drawings would have been still more pleasing if they could 
have been reproduced on paper more suited to the delicacy 
of the technique. 
reproduction of a photograph by Mr. W. S. Pitt of an angel-fish 
(Pterophyllum eimeket). 


so instructive and helpful a volume will not miss the circulation 


The frontispiece is a particularly attractive 
It remains only to express a hope that 


it merits on account of the rather high price. 


Plant Life Through the Ages. 
30S.). 


By A. C. SEWARD. (Cambridge 


University Press. 


The production of this book was already contemplated when 
Professor Seward finished his systematic treatment of fossil 
plants in 1918. This volume is written as a general review of 
plant and geological history from early times, and is designed 
for the interest of the general reader as well as for botanical 
At the outset an introduction is given 
to geological conceptions of the great antiquity of the earth 


and geological students. 


and the periodic nature of its history, as shown by geological 
strata and cycles, repeated crustal upheavals and varying 
The methods 
and difficulties in interpretating geological and plant history 
from the broken outlines offered by rock and fossil records are 


climatic conditions marked by several ice ages. 


pointed out. 
With this background the description of the geology and 


flora of consecutive periods is commenced. It is seen that 


the origin of life is unrecorded, animal fossils predominate in 
Pre-Cambrian and Lower Palaeozoic beds, and the nature of 
the earliest plant records, from marine deposits, is somewhat 
uncertain. 
Devonian period as the land areas increased in extent. 


The first terrestrial vegetation was evolved in the 
The 


re 
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types from the beginning of this era, small, leafless, and of 
doubtful systematic position, progressed to larger forms and 
fond-bearing plants, which led up to the vigorous flora of 
Pteridosperms and Lepidodendrons, together with ferns, cala- 
mites and the 
forests of the Northern Hemisphere, whereas the Southern 


gymnosperms, in Carboniferous swamps and 
Hemisphere remained distinct with colder climate and poorer 
Mesozoic vegetation followed after crustal convulsions 
the 


preceding types, showing a flora of more modern aspect in which 


flora. 


and subsequent desiccation and offered a contrast to 
Pteridosperms persisted, but of which ferns, cyads, and conifers 
were the more important components, while the outstanding 
feature was the sudden appearance of Angiosperms at the end 
great marine transgression followed by land 
off the the The 


era became increasingly modern,with a rising 


of the period. A 
elevation marked Mesozoic from Cainozoic. 
fora of the latter 
proportion of herbaceous types towards the close of the period 
as more temperate conditions led on to the Quartenary Ice 
Age. Records from pollen preserved in peat of the post glacial 
era show the final transitions to the modern British flora. 
Throughout these descriptions the geographical distribution 
of the plants of different ages has been given, some beautiful 
photographs are reproduced and references to British localities 


are specially interesting. Unsolved problems of climate and 


fossil interpretation, together with current hypotheses are 
mentioned. Although complete in itself the book acts as a 


supplement and summary of previous work. It omits the 
genealogical trees so pleasing to earlier evolutionists, since the 
records themselves are discontinuous, and provides a compre- 
life in conformity with 


hensive general history of plant 


geological and geographical aspects. Systematic details are 
given where necessary. The wide nature of the survey makes it 
a popular and stimulating book, but the wealth of information 
would, in places, offer difficulties to a general reader unless 
intimate with recent botany. To botanists and geologists it 
should appeal greatly, and act as a remedy to any tendency 
to suffer from an outlook too restricted or technical, at the same 


time offering a sound basis for more specialized study. 


and translated from the 


With an Introduction by 


Set down 
S. STEVENS. 


(Humphrey Milford.  1r5s.). 


Folk-Tales of Iraq. 
Vernacular by E. 
SIR ARNOLD WILSON. 


Mrs. Stevens is the first to make a collection of the popular 
stories of Iraq. The art of the story-teller there is dying out ; 
but all the tales in this volume are told to-day, and are current 
in all classes of society, not, indeed, that that fact carries any 
special significance, for the atmosphere of democracy which 
pervades these stories, and is one of their most striking features, 
does no more than reflect the conditions of everyday life in the 
East. 
among 


The material was collected in Baghdad and Mosul and 
the the the 
narrators, for the most part women, being drawn indiscriminately 


some of tribes of desert north of Mosul, 
from the Christian and Moslem communities and from literate 
and illiterate alike. 
quality which seems inseparable from the Arabic version of 
almost any folk-tale. 
witness the tale of the lon 


Most of the stories have a certain literary 


Nor are they without touches of a sardonic 
humour who was advised to eat 
the head of a fool to cure a headache, and ate the head of the 
man who brought him the prescription. 

Familiar themes and incidents are here, themes common to 
the folklore of Europe and the Kast. Many of the stories are of 
undoubted antiquity and must come very near the form in 


which they first reached Europe. The faithful hound, who as 
Gelert in the Welsh story kills a wolf, here does battle with a 
snake. The cat of Dick Whittington and the Marquess of 
Carabas belongs to an orphan girl, but is the agent of her 
mistress’s ingenuity rather than the founder of her fortunes. 
Tom Thumb, the tailor who killed nine at a stroke, is Lazybones, 
driven out by his wife to support himself with as much ingenuity 
and humour, and often by an identical device, as his European 
cousin. Some of the stories also appear in the Arabian Nights— 
for example, ‘‘ The Three Dervishes and the Wonderful Lamp ” 
is the current recension of Aladdin, but China is beyond its ken. 
There is a ‘‘ Samson and Delilah ”’ which is more closely akin 
to its sun-myth origin. 

Intimate and vivid details in almost every line give life to 
the background of the stories and illustrate the customs of the 
country. A subtle touch reveals the distinction between town 
and desert when a townsman offers payment for hospitality 
received in the tent of an Arab. Reference to electric lght, 
the cinema and telegrams, and to certain things as customary 
‘before the war ’’ add to, rather than detract from, the illusion 
of the story when once the first shock of surprise has been 


overcome. 


Edited by Roy GARDINER 


2s. gd., post free). 


In Northern Europe: 1930. 


(Anglo-German Academic Bureau. 


This book initiates a projected series of year-books, the first 
and only one of its kind, which will deal with certain activities 
of the younger generation in Britain and Germany. Its purpose 
will be to make known to a wider circle the social and political 
implications of a movement which aims at international 
co-operation in reconstruction, though in no way connected 


and 


with current propaganda, through “‘an entirely fresh 
original temper of adventure and_ responsibility, evolving 


anew technique and embodying new forms of service and 
expression.”’ 

So far as relations between Great Britain and Germany are 
concerned, the movement 1n the main has taken the form of an 
interchange of visits of bands of folk-dancers, players and 
singers, of which the most noteworthy has been the English 
tour of the German Singers in 1928. A most interesting account 
of this tour is given in the year-book. In September next a 
similar tour will be made in the north of England, when the 
singers folk-dancers. An 


international folk-dance festival, held at Copenhagen in July, 


will be accompanied by English 
was representative of all the Scandinavian peoples, including 
Greenland, Finland and the Faroes, and to which the English 
Folk-Dance Society sent a team. Such international meetings 
of folk-dancers and singers, apart from their aesthetic appeal, 
have a very obvious interest for the student of archaeology 
and folk-lore. For many of these dances are of high antiquity 
and preserve traces of customs and beliefs which can be recon- 
structed with an equal vitality of detail from no other source, 
when contemporary written records are wanting 

The extent to which folk-dancing and allied activities are 


being employed of set purpose in the promotion of international 


relations will perhaps come as a surprise to many. By some 
the movement may not be taken seriously; but that would 
be a mistake. In Germany folk-dancing and music, studied 


with a return to something like the religious spirit of the Middle 
forms taken by the manifestations of the 
at the 


Ages, is one of the 


Jugendbewegung (Youth-movement) which aims 


regeneration of Germany through the creation of a national 
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spirit of unity. In this first issue of the year-book expeditions 
of dance-groups to East Prussia and Silesia are described, and 
an account is given of the ‘‘ working camps ”’ held annually in 
Silesia at Easter, in which all classes are united with the object 
of taking an active and practical part in the regeneration of 
that stricken province. From these reports it is evident that, 
although the 


significance lies in the application of a practical idealism which 


movement has official recognition, its tull 


appeals peculiarly to the Germanic temperament. It should 


that the 


at Copenhagen, over and above being an aestheti 


not escape notice international folk-dance festival 


reunion, is 
the first essay In a movement towaldas « 0-operation between the 
Northern Europe, to which the Jugendbewegung 
L nited 


countries ol 


turns rather than to a States of Kurope, from which, 


In common with strong body of opinion in Germany, it 1s 


Industrial Health Research Board. Stationery 


6d 


Report of the 


The curious fact that noise tends to assist mental concentration 


rather than to act as a distraction, as might be expected, Is 


suggested by the results of recent investigations. Experiments 
have been carried out by the Industrial Health Research Board 
in which the subjects performed an arithmetical test for a period 
conditions on 


hours and 


Almost 


of three or tou under quiet nolsy 


alternate days all the noises investigated were found 
either to have no effect upon the speed of performance or to 
accelerate it lhus the playing of a loud gramophone accelerated 
the speed of the workers after the first hour, while a softly 
Lhe speed o1 


tick otf a 


played gramophe ne accelerated it throughout 
influence ot the 
metronome and an intermittent electric bell 
efiect. Very 

little 


work was also increased under the 
Curiously enough, 
loud 


had no factory noises 


found to 


loud mixed noises 
have 
character 


In studying the effect of noise on manual labour interesting 


been cause distraction 1f uniform in 


experiments have been carried out by introducing three types of 
the 


noises—svnchronous with, faster, and slower than rate 


of the main movement required for the task performed by the 


subjects. Synchronous noises were preferred by all the subjects, 


but there was no significant difference in performance in any 
of the three classes of noise and none under the influence of a 


continuous very noisy background. Apparently continuous 


noise has an initial stimulating effect even when the work 


requires mental concentration, but adaptation readily sets in 


and the speed of the work becomes normal. An experiment 


introducing ‘“‘ meaningless noise’ and aiterwards gramophone 


or ‘‘ meaningful’’ noise revealed the fact that “‘ meaningful ”’ 


noise tends to increase the speed ol periormance while slight 


deterioration is noticeable under the intluence of ‘‘ meaningless ’ 


noise. 


Natu i the Garden. By EDWARD STEP. [lf Volumes. 


(Warne. 2s. 6d. each). 


Lhe ‘Come with Me’ books are to be 


congratulated on these two latest 


publishers of the 
additions to an excellently 


produced series The first volume covers the period from the 


beginning of the year until early summer, and the companion 


book deals with the last half of the year from midsummer until 


winter These volumes are not an addition to the numerous 


books on gardening; they contain no advice about the best 


cultivated plants for the border, the rock garden and the 
But the author 


explains in simple language a few of the more obvious natural 


shubbery, or for their proper treatment. 
forms which appear in almost every garden and sets out to 
correct many popular errors. 


well. 


reader, but some of them have been considered too commonplace 


He has done it extraordinarily 
Many of the things described will be familiar to the 


to merit enquiry into the reason for their presence or their 
fascinating life story. The author has briefly indicated these 
things, giving the reader an opportunity to complete or correct 
the story from his own observations. ‘‘ In some cases it will 
be found that the daily walk in the garden affords a_ better 
chance for continuous observation of one particular plant, bird, 
or insect than Is possible in rambles through the woods and 
fields ; and it is the day-to-day behaviour of the same individual 
that gives us the reliable lite history. Garden observations may 
often enable us to understand better the things that have struck 
us In the wild.” 


Although these volumes do not claim to be exhaustive 


hand-books for the gardener, they are books which every amateur 
read. The 


should author makes no literary pretensions; the 


language Is simple, and perhaps a little sentimental, but not 


the abundance of 
Kach 


disagreecably so. An attractive feature is 


illustrations in colour, tone and line. book contains 


sixteen coloured plates which are really excellent of their kind; 
and clearly no pains have been spared in the production of the 


| ooks 


Albert kinstein. By ANTON REISER. (Thornton Butterworth. 


Ss. 6d.). 


Professor Einstein himself testifies, in a preface, to the accuracy 
of his friend’s biography. It is certainly an animated and 


attractive piece of portraiture. Herr Reiser does not say 
much about Professor Einstein’s work, and what he does say 
is, probably, rather difficult gut he records the few salient 
facts of Professor Einstein’s career and describes his character 
and temperament fully and clearly. Albert Einstein from his 
early days in Munich, where he was born in 1879, was obviously 
a mathematical genius. The son of an unsuccessful Jewish 
engineer, he went as a boy to Milan with his parents. He 
failed at his first attempt to enter the Zurich Polytechnic and 
Having 


completed the course at Zurich he was naturalized as a Swiss 


had to try again, after a year at school in Aarau. 
and found a post in the Patent Office at Berne. There he began 
to write the papers on the new physics which made his reputation 
and won him a chair at Zurich in 1909. Eighteen months later 
he moved to Prague and then, in the spring of 1914, he accepted 
a pressing Invitation to return to Germany asa Professor attached 
to the Berlin. He 
citizen and he was free to pursue his researches, lecturing if and 


Prussian Academy in remained a Swiss 
when he pleased. 
It is of the that 


Professor Einstein has from that day to this been enabled to 


much to the credit Prussian authorities 
continue his studies, despite his well-known refusal to associate 
himself with the academic war party in 1914 and despite the 
As the author 
reminds us, the Berlin municipality intended to give Professor 
The project 
miscarried, but the suggestion showed a proper civic pride in 


anti-Semitic prejudices that are all too prevalent. 
Einstein a country house on his fiftieth birthday. 


the world-famous scientist who has made his home in Berlin. 
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